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ŵŝů
ĂůƚŽŶĞŶ&ŽƵŶĚĂƚŝŽŶ͖ƚŚĞ&ĂĐƵůƚǇŽĨ^ŽĐŝĂů^ĐŝĞŶĐĞƐŽĨdĂŵƉĞƌĞhŶŝǀĞƌƐŝƚǇ͖
ĂŶĚ ƚŚĞ DĂŶŶĞƌŚĞŝŵ >ĞĂŐƵĞ ĨŽƌ ŚŝůĚ tĞůĨĂƌĞ ZĞƐĞĂƌĐŚ &ŽƵŶĚĂƚŝŽŶ
;DĂŶŶĞƌŚĞŝŵŝŶ>ĂƐƚĞŶƐƵŽũĞůƵůŝŝƚŽŶƚƵƚŬŝŵƵƐƐććƚŝƂͿ͘
ǀŝŝ
ABSTRACT 
DĂƚĞƌŶĂůĐŽŵƉůĞǆƚƌĂƵŵĂ͕ĂŶĚƌĞůĂƚĞĚĚŝƐƌƵƉƚŝŽŶƐŝŶŵĞŶƚĂůƌĞƉƌĞƐĞŶƚĂƚŝŽŶƐ
ĂŶĚŵĞŶƚĂůŚĞĂůƚŚ͕ĐĂŶƐĞǀĞƌĞůǇĐŽŵƉƌŽŵŝƐĞŵŽƚŚĞƌƐ͛ĂŶĚŝŶĨĂŶƚƐ͛ƉƌĞͲĂŶĚ
ƉŽƐƚŶĂƚĂůǁĞůůďĞŝŶŐ͘ŽŵďŝŶŝŶŐƋƵĂŶƚŝƚĂƚŝǀĞĂŶĚƋƵĂůŝƚĂƚŝǀĞĂƉƉƌŽĂĐŚĞƐ͕ƚŚŝƐ
ĚŝƐƐĞƌƚĂƚŝŽŶ ŝŶǀĞƐƚŝŐĂƚĞƐ ĚŝǀĞƌƐĞ ŵŽƚŚĞƌƐ͛ ĞĂƌůǇͲŽŶƐĞƚ ĂŶĚ ůĂƚĞƌ ĐŽŵƉůĞǆ
ƚƌĂƵŵĂ ĞǆƉĞƌŝĞŶĐĞƐ͕ ĂƚƚĂĐŚŵĞŶƚ ĂŶĚ ĐĂƌĞŐŝǀŝŶŐ ƌĞƉƌĞƐĞŶƚĂƚŝŽŶƐ͕ ĂŶĚ ƉƌĞͲ
ĂŶĚƉŽƐƚŶĂƚĂůŵĞŶƚĂůŚĞĂůƚŚƐǇŵƉƚŽŵƐ͘tĞƚĞƐƚƚŚĞŚǇƉŽƚŚĞƐŝƐƚŚĂƚ͕ĂŵŽŶŐ
ƚŚĞ ƐƚƵĚŝĞĚ ŵŽƚŚĞƌƐ͕ ŵĞŶƚĂů ƌĞƉƌĞƐĞŶƚĂƚŝŽŶƐ ĂŶĚ ŵĞŶƚĂů ŚĞĂůƚŚ ;ƐƚƌĞƐƐ͕
ĚĞƉƌĞƐƐŝǀĞĂŶĚƉŽƐƚƚƌĂƵŵĂƚŝĐƐƚƌĞƐƐĚŝƐŽƌĚĞƌ΀Wd^΁ͿƐǇŵƉƚŽŵƐƚƌĂŶƐŵŝƚƚŚĞ
ŚĂƌŵĨƵů ĞĨĨĞĐƚƐ ŽĨ ŵĂƚĞƌŶĂů ƚƌĂƵŵĂ ŽŶƚŽ ŵŽƚŚĞƌʹŝŶĨĂŶƚ ŝŶƚĞƌĂĐƚŝŽŶ ĂŶĚ
ŝŶĨĂŶƚ ƐƚƌĞƐƐ ƌĞŐƵůĂƚŝŽŶ͘ WĂƌƚŝĐŝƉĂŶƚƐ ǁĞƌĞ ϰϯ &ŝŶŶŝƐŚ ƐƵďƐƚĂŶĐĞͲĂďƵƐŝŶŐ
ŵŽƚŚĞƌʹŝŶĨĂŶƚƉĂŝƌƐĂŶĚϰϴĐŽŵƉĂƌŝƐŽŶĚǇĂĚƐ;ƌƚŝĐůĞ /Ϳ͖ϱϬϭǁĂƌͲĞǆƉŽƐĞĚ
WĂůĞƐƚŝŶŝĂŶ ŵŽƚŚĞƌƐ ĂŶĚ ƚŚĞŝƌ ŝŶĨĂŶƚƐ ;ƌƚŝĐůĞ //Ϳ ĂŶĚ Ă ƐƵďƐĂŵƉůĞ ŽĨ ϱϬ
WĂůĞƐƚŝŶŝĂŶ ƉĂƌƚŝĐŝƉĂŶƚƐ ;ƌƚŝĐůĞ ///Ϳ͖ ĂŶĚ Ă &ŝŶŶŝƐŚ ƉƐǇĐŚŽƚŚĞƌĂƉǇͲĞŶƌŽůůĞĚ
ŵŽƚŚĞƌ ǁŝƚŚ ŚĞƌ ŝŶĨĂŶƚ ;ƌƚŝĐůĞ /sͿ͘ dƌĂƵŵĂ ĞǆƉĞƌŝĞŶĐĞƐ ĂŶĚ ŵĞŶƚĂů
ƌĞƉƌĞƐĞŶƚĂƚŝŽŶƐǁĞƌĞƐƚƵĚŝĞĚĂŵŽŶŐĂůůŵŽƚŚĞƌƐ͕ǁŚŝůĞŵĞŶƚĂůŚĞĂůƚŚǁĂƐ
ŽŶůǇ ĂƐƐĞƐƐĞĚĂŵŽŶŐ ƚŚĞWĂůĞƐƚŝŶŝĂŶŵŽƚŚĞƌƐ͘ <ĞǇ ĨŝŶĚŝŶŐƐ ĂƌĞ͕ ĨŝƌƐƚ͕ ƚŚĂƚ
ĞĂƌůǇ ĐĂƌĞŐŝǀŝŶŐͲŝŶĨůŝĐƚĞĚ ƚƌĂƵŵĂ ŚĂĚ Ă ǁŝĚĞƌ ŚĂƌŵĨƵů ĞĨĨĞĐƚ ŽŶ ƚŚĞ
WĂůĞƐƚŝŶŝĂŶŵŽƚŚĞƌƐ͛ƉƌĞŶĂƚĂůŵĞŶƚĂůŚĞĂůƚŚƚŚĂŶǁĂƌĞǆƉŽƐƵƌĞ͕ ƐƵŐŐĞƐƚŝŶŐ
ƚŚĂƚ ĞĂƌůǇͲŽŶƐĞƚ ƌĞůĂƚŝŽŶĂů ƚƌĂƵŵĂ ŝƐ ƐƉĞĐŝĨŝĐĂůůǇ ŚĂƌŵĨƵů ĨŽƌ ǁŽŵĞŶ ŝŶ
ƚƌĂŶƐŝƚŝŽŶ ƚŽ ŵŽƚŚĞƌŚŽŽĚ ŝŶ ĚŝǀĞƌƐĞ ƐŽĐŝŽͲĐƵůƚƵƌĂů ĐŽŶƚĞǆƚƐ͘ ^ĞĐŽŶĚ͕
ĐŽŶĐƵƌƌŝŶŐǁŝƚŚ ƉƌĞǀŝŽƵƐ ƐƚƵĚŝĞƐ͕ǁĞ ĨŽƵŶĚ ƚŚĂƚ ƚŚĞ ƌŝƐŬƐ ŝŶ ƚŚĞŵŽƚŚĞƌƐ͛
ŵĞŶƚĂů ƌĞƉƌĞƐĞŶƚĂƚŝŽŶƐ͕ ƐƵĐŚ ĂƐ ,ŽƐƚŝůŝƚǇ͕ ,ĞůƉůĞƐƐŶĞƐƐ͕
ŶŵĞƐŚŵĞŶƚͬDĞƌŐĞƌ͕ĂŶĚŵŽƚŝŽŶĂůǇƐƌĞŐƵůĂƚŝŽŶ͕ĂƌĞĚŝƐƚŝŶĐƚĨƌŽŵƚŚŽƐĞ
ŽĨ ůŽǁĞƌͲƌŝƐŬ ŵŽƚŚĞƌƐ͘ dŚŝƌĚ͕ ƌĞŐĂƌĚŝŶŐ ƚŚĞ ƚƌĂŶƐŵŝƚƚŝŶŐ ƌŽůĞ ŽĨ ŵĞŶƚĂů
ƌĞƉƌĞƐĞŶƚĂƚŝŽŶƐĂŶĚŵĞŶƚĂůŚĞĂůƚŚ͕ ƌĞƐƵůƚƐŽŶůǇ ƐƵďƐƚĂŶƚŝĂƚĞĚ ƚŚĞŚĂƌŵĨƵů
ƌŽůĞ ŽĨ WĂůĞƐƚŝŶŝĂŶ ŵŽƚŚĞƌƐ͛ ƉŽƐƚŶĂƚĂů Wd^ ƐǇŵƉƚŽŵƐ ŽŶ ŵŽƚŚĞƌʹŝŶĨĂŶƚ
ŝŶƚĞƌĂĐƚŝŽŶ͕ǁŚŝůĞ ƚŚĞŚǇƉŽƚŚĞƐŝǌĞĚĂƐƐŽĐŝĂƚŝŽŶƐďĞƚǁĞĞŶŵŽƚŚĞƌƐ͛ŵĞŶƚĂů
ŚĞĂůƚŚƐǇŵƉƚŽŵƐĂŶĚŝŶĨĂŶƚƐƚƌĞƐƐƌĞŐƵůĂƚŝŽŶ;ƌƚŝĐůĞ//ͿĂŶĚďĞƚǁĞĞŶŵĞŶƚĂů
ƌĞƉƌĞƐĞŶƚĂƚŝŽŶƐĂŶĚŵŽƚŚĞƌʹŝŶĨĂŶƚŝŶƚĞƌĂĐƚŝŽŶƋƵĂůŝƚǇ;ƌƚŝĐůĞƐ/Θ///ͿǁĞƌĞ
ŶŽƚĨŽƵŶĚ͘dŚĞŶƵůůĨŝŶĚŝŶŐƐŵĂǇďĞĞǆƉůĂŝŶĞĚďǇƵƐĞŽĨƐĞůĨͲƌĞƉŽƌƚŵĞĂƐƵƌĞƐ
ĂŶĚ ĂƐƐĞƐƐŵĞŶƚ ƚŽŽůƐ ĚĞǀĞůŽƉĞĚ ĂŵŽŶŐ ŶŽŶͲƚƌĂƵŵĂƚŝǌĞĚ ƵƌŽͲŵĞƌŝĐĂŶ
ǀŝŝŝ
ŵŽƚŚĞƌƐ͘dŚĞ ƌĞůĞǀĂŶĐĞŽĨ ƚŚĞ ƌĞƐƵůƚƐ ĨŽƌĂƐƐĞƐƐŵĞŶƚ ŽĨĂŶĚ ŝŶƚĞƌǀĞŶƚŝŽŶƐ
ǁŝƚŚƚƌĂƵŵĂƚŝǌĞĚŵŽƚŚĞƌƐĂŶĚƚŚĞŝƌŝŶĨĂŶƚƐŝƐĚŝƐĐƵƐƐĞĚ͘
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;ƌƚŝŬŬĞůŝ/Ϳ͕ϱϬϭƐŽƚĂͲĂůƚŝƐƚƵŶƵƚƚĂƉĂůĞƐƚŝŝŶĂůĂŝƐƚĂćŝƚŝćǀĂƵǀŽŝŶĞĞŶ;ƌƚŝŬŬĞůŝ
//Ϳ͕ ϱϬ ƉĂůĞƐƚŝŝŶĂůĂŝƐćŝĚŝŶ ĂůĂŽƚŽƐ ;ƌƚŝŬŬĞůŝ ///Ϳ ƐĞŬć ǀĂƌŚĂŝƐĞŶ
ǀƵŽƌŽǀĂŝŬƵƚƵŬƐĞŶ ƉƐǇŬŽƚĞƌĂƉŝĂƐƐĂ ŽůĞǀĂ ƐƵŽŵĂůĂŝŶĞŶ ćŝƚŝ ;ƌƚŝŬŬĞůŝ /sͿ͘
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ŶƐŝŵŵćŝŶĞŶ ŬĞƐŬĞŝŶĞŶ
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ƐŽƚĂͲĂůƚŝƐƚƵƐ͘ dƵůŽƐ ǀŝŝƚƚĂĂ ƐŝŝŚĞŶ͕ Ğƚƚć ǀĂƌŚĂŝƐƚĞŶ ůćŚŝƐƵŚĚĞƚƌĂƵŵŽũĞŶ
ĞƌŝƚǇŝŶĞŶ ŚĂŝƚƚĂǀĂŝŬƵƚƵƐ ƐŝŝƌƚǇŵćƐƐć ǀĂŶŚĞŵŵƵƵƚĞĞŶ ƉćƚĞĞ ćŝƚĞŝŚŝŶ ƐŽƐŝŽͲ
ŬƵůƚƚƵƵƌŝƐĞƐƚĂǇŵƉćƌŝƐƚƂƐƚćƚŽŝƐĞĞŶ͘dŽŝƐĞŬƐŝ͕ƚƵůŽŬƐĞƚǀĂŚǀŝƐƚĂǀĂƚŶćŬĞŵǇƐƚć
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ϯ͘Ϯ͘ϯ DĂƚĞƌŶĂůƐƵďƐƚĂŶĐĞĂďƵƐĞ͘ ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘ϱϮ
ϯ͘Ϯ͘ϰ DĂƚĞƌŶĂůƚƌĂƵŵĂĞǆƉĞƌŝĞŶĐĞƐ͘ ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘ϱϯ
ϯ͘Ϯ͘ϱ DĂƚĞƌŶĂůŵĞŶƚĂůŚĞĂůƚŚĂŶĚĞŵŽƚŝŽŶƉƌŽĐĞƐƐŝŶŐ͘ ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘ϱϰ
ϯ͘Ϯ͘ϲ DĂƚĞƌŶĂůŵĞŶƚĂůƌĞƉƌĞƐĞŶƚĂƚŝŽŶƐ͘ ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘ϱϱ
ϯ͘Ϯ͘ϲ͘ϭ ƚƚĂĐŚŵĞŶƚƌĞƉƌĞƐĞŶƚĂƚŝŽŶƐ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘ϱϱ
ϯ͘Ϯ͘ϲ͘Ϯ ĂƌĞŐŝǀŝŶŐƌĞƉƌĞƐĞŶƚĂƚŝŽŶƐ͘ ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘ϱϵ
ϯ͘Ϯ͘ϳ DŽƚŚĞƌͲŝŶĨĂŶƚŝŶƚĞƌĂĐƚŝŽŶƋƵĂůŝƚǇ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘ϲϭ
ϯ͘Ϯ͘ϴ dƌĂŶƐůĂƚŝŽŶŽĨƚŚĞŵĞĂƐƵƌĞƐ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘ϲϮ
ϯ͘ϯ ĂƚĂĂŶĂůǇƐŝƐ͘ ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘ϲϯ
ϯ͘ϯ͘ϭ ^ƚĂƚŝƐƚŝĐĂůĂŶĂůǇƐŝƐ͘ ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘ϲϯ
ϯ͘ϯ͘Ϯ YƵĂůŝƚĂƚŝǀĞĂŶĂůǇƐŝƐ͘ ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘ϲϲ
ϯ͘ϰ ƚŚŝĐĂůĐŽŶƐŝĚĞƌĂƚŝŽŶƐ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘ϲϳ
ϰ Z^h>d^͘ ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘ϲϵ
ϰ͘ϭ dƌĂƵŵĂĞǆƉĞƌŝĞŶĐĞƐ͕ŵĞŶƚĂůŚĞĂůƚŚƐǇŵƉƚŽŵƐ͕ĂŶĚĂĚĚŝƚŝŽŶĂů
ƐƚƌĞƐƐŽƌƐ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘ϲϵ
ϰ͘ϭ͘ϭ dƌĂƵŵĂĞǆƉĞƌŝĞŶĐĞƐ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘ϲϵ
ϰ͘ϭ͘Ϯ DĞŶƚĂůŚĞĂůƚŚƐǇŵƉƚŽŵƐ͘ ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘ϳϬ
ϰ͘ϭ͘ϯ ĚĚŝƚŝŽŶĂůƐƚƌĞƐƐŽƌƐ͘ ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘ϳϬ
ϰ͘Ϯ DĞŶƚĂůƌĞƉƌĞƐĞŶƚĂƚŝŽŶƐ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘ϳϭ
ϰ͘Ϯ͘ϭ ^ƵďƐƚĂŶĐĞͲĂďƵƐŝŶŐŵŽƚŚĞƌƐ͛ĂƚƚĂĐŚŵĞŶƚ
ƌĞƉƌĞƐĞŶƚĂƚŝŽŶƐ͘ ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘ϳϭ
ϰ͘Ϯ͘Ϯ WĂůĞƐƚŝŶŝĂŶŵŽƚŚĞƌƐ͛ŚŝŐŚͲƌŝƐŬĐĂƌĞŐŝǀŝŶŐ
ƌĞƉƌĞƐĞŶƚĂƚŝŽŶƐ͘ ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘ϳϯ
ϰ͘Ϯ͘ϯ ZŝƐŬĨĞĂƚƵƌĞƐŝŶƚŚĞĐĂƐĞƐƚƵĚǇŵŽƚŚĞƌ͛ƐĂƚƚĂĐŚŵĞŶƚ
ĂŶĚĐĂƌĞŐŝǀŝŶŐƌĞƉƌĞƐĞŶƚĂƚŝŽŶƐ͘ ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘ϳϰ
ϰ͘Ϯ͘ϯ͘ϭ ^ŝŵŝůĂƌŝƚŝĞƐĂŶĚĚŝĨĨĞƌĞŶĐĞƐŝŶĂƚƚĂĐŚŵĞŶƚĂŶĚ
ĐĂƌĞŐŝǀŝŶŐƌĞƉƌĞƐĞŶƚĂƚŝŽŶƐ͘ ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘ϳϰ
ϰ͘Ϯ͘ϯ͘Ϯ ŽͲŽĐĐƵƌƌĞŶĐĞŽĨƌŝƐŬƐŝŶƚŚĞĐĂƌĞŐŝǀŝŶŐ
ƌĞƉƌĞƐĞŶƚĂƚŝŽŶƐ͘ ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘ϳϳ
ϰ͘ϯ DĂƚĞƌŶĂůƚƌĂƵŵĂ͕ĞŵŽƚŝŽŶĂůĚǇƐƌĞŐƵůĂƚŝŽŶ͕ĂŶĚŵĞŶƚĂů
ƌĞƉƌĞƐĞŶƚĂƚŝŽŶƐ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘ϳϵ
ϰ͘ϯ͘ϭ ƚƚĂĐŚŵĞŶƚƚƌĂƵŵĂĂŶĚƌĞƉƌĞƐĞŶƚĂƚŝŽŶĂůĨĞĂƚƵƌĞƐ
ĂŵŽŶŐƐƵďƐƚĂŶĐĞͲĂďƵƐŝŶŐŵŽƚŚĞƌƐĂŶĚƚŚĞĐĂƐĞƐƚƵĚǇ
ŵŽƚŚĞƌ͘ ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘ϳϵ
ϰ͘ϯ͘Ϯ ^ƵďƐƚĂŶĐĞͲĂďƵƐŝŶŐŵŽƚŚĞƌƐ͛ĂƚƚĂĐŚŵĞŶƚ
ƌĞƉƌĞƐĞŶƚĂƚŝŽŶƐĂŶĚƉƌĞŐŶĂŶĐǇͲƌĞůĂƚĞĚĞŵŽƚŝŽŶ
ƉƌŽĐĞƐƐŝŶŐ͘ ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘ϴϬ
ϰ͘ϯ͘ϯ WĂůĞƐƚŝŶŝĂŶŵŽƚŚĞƌƐ͛ƚƌĂƵŵĂĞǆƉĞƌŝĞŶĐĞƐ͕ŵĞŶƚĂů
ŚĞĂůƚŚ͕ĂŶĚĐĂƌĞŐŝǀŝŶŐƌĞƉƌĞƐĞŶƚĂƚŝŽŶƐ͘ ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘ϴϭ
ǆŝŝŝ
ϰ͘ϰ dŚĞŝŵƉĂĐƚŽĨŵĂƚĞƌŶĂůƚƌĂƵŵĂ͕ŵĞŶƚĂůƌĞƉƌĞƐĞŶƚĂƚŝŶƐ͕ĂŶĚ
ŵĞŶƚĂůŚĞĂůƚŚŽŶĚǇĂĚŝĐĂŶĚŝŶĨĂŶƚƌĞŐƵůĂƚŝŽŶ͘ ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘ϴϭ
ϰ͘ϰ͘ϭ ^ƵďƐƚĂŶĐĞͲĂďƵƐŝŶŐŵŽƚŚĞƌƐ͛ĂƚƚĂĐŚŵĞŶƚ
ƌĞƉƌĞƐĞŶƚĂƚŝŽŶƐĂŶĚŵŽƚŚĞƌͲŝŶĨĂŶƚŝŶƚĞƌĂĐƚŝŽŶƋƵĂůŝƚǇ͘ ͘͘͘͘͘͘͘͘͘ϴϭ
ϰ͘ϰ͘Ϯ ŝƌĞĐƚĂŶĚŝŶĚŝƌĞĐƚůŝŶŬƐďĞƚǁĞĞŶWĂůĞƐƚŝŶŝĂŶŵŽƚŚĞƌƐ͛
ƚƌĂƵŵĂ͕ƉƌĞŶĂƚĂůŵĞŶƚĂůŚĞĂůƚŚ͕ĂŶĚŝŶĨĂŶƚƐƚƌĞƐƐ
ƌĞŐƵůĂƚŝŽŶ͘ ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘ϴϮ
ϰ͘ϰ͘ϯ /ŵƉĂĐƚƐŽĨWĂůĞƐƚŝŶŝĂŶŵŽƚŚĞƌƐ͛ǁĂƌĞǆƉŽƐƵƌĞ͕ŵĞŶƚĂů
ŚĞĂůƚŚ͕ĂŶĚĐĂƌĞŐŝǀŝŶŐƌĞƉƌĞƐĞŶƚĂƚŝŽŶƐŽŶŵŽƚŚĞƌʹ
ŝŶĨĂŶƚŝŶƚĞƌĂĐƚŝŽŶƋƵĂůŝƚǇ͘ ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘ϴϯ
ϰ͘ϱ ^ƵŵŵĂƌǇŽĨŬĞǇĨŝŶĚŝŶŐƐ͘ ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘ϴϱ
ϱ /^h^^/KE͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘ϴϳ
ϱ͘ϭ ƌĞĐŚŝůĚŚŽŽĚĐĂƌĞŐŝǀĞƌͲŝŶĨůŝĐƚĞĚƚƌĂƵŵĂƐƉĂƌƚŝĐƵůĂƌůǇŚĂƌŵĨƵůŝŶ
ƚƌĂŶƐŝƚŝŽŶŝŶŐƚŽŵŽƚŚĞƌŚŽŽĚĂĐƌŽƐƐĐŽŶƚĞǆƚƐ͍͘ ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘ϴϴ
ϱ͘Ϯ tŚĂƚǁĞƌĞƚŚĞŬĞǇƌŝƐŬƐŝŶŵŽƚŚĞƌƐ͛ŵĞŶƚĂůƌĞƉƌĞƐĞŶƚĂƚŝŽŶƐ͍͘ ͘͘͘͘͘͘͘͘͘͘͘͘͘ϵϭ
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1 INTRODUCTION 
dŚĞƉƌĞͲĂŶĚƉŽƐƚŶĂƚĂůƉĞƌŝŽĚ͕ ƚĞƌŵĞĚ ƚƌĂŶƐŝƚŝŽŶ ƚŽŵŽƚŚĞƌŚŽŽĚ͕ĚĞŵĂŶĚƐ
ŐƌĞĂƚ ƌĞͲŽƌŐĂŶŝǌĂƚŝŽŶ ŽĨ Ă ǁŽŵĂŶ͛Ɛ ĞŵŽƚŝŽŶĂůŝƚǇ͕ ƌŽůĞƐ͕ ĂŶĚ ŵĞŶƚĂů
ƌĞƉƌĞƐĞŶƚĂƚŝŽŶƐŽĨŚĞƌĐůŽƐĞƌĞůĂƚŝŽŶƐŚŝƉƐ;EĞůƐŽŶ͕ϮϬϬϯ͖^ƚĞƌŶ͕ϭϵϴϱ͕ϭϵϵϱͿ͘
dŚĞƐƵĐĐĞƐƐŽĨƚŚŝƐƌĞͲŽƌŐĂŶŝǌĂƚŝŽŶĚĞƚĞƌŵŝŶĞƐǁŚĞƚŚĞƌĂŵŽƚŚĞƌĐĂŶƌĞůĂƚĞ
ƚŽŚĞƌŝŶĨĂŶƚĂŶĚƉƌŽŵŽƚĞŚŝƐͬŚĞƌĚĞǀĞůŽƉŵĞŶƚŝŶĂ͚ŐŽŽĚͲĞŶŽƵŐŚ͛ŵĂŶŶĞƌ
;'ĞŽƌŐĞ Θ ^ŽůŽŵŽŶ͕ ϮϬϬϴ͖ tŝŶŶŝĐŽƚƚ͕ ϭϵϱϴͿ͘ DŽƚŚĞƌƐ ǁŝƚŚ ŚŝƐƚŽƌŝĞƐ ŽĨ
ƐĞǀĞƌĞ͕ ƉƌŽůŽŶŐĞĚ͕ ĂŶĚͬŽƌ ĞĂƌůǇͲŽƌŝŐŝŶĂƚŝŶŐ ƚƌĂƵŵĂ ;ŝ͘Ğ͕͘ ĐŽŵƉůĞǆ ƚƌĂƵŵĂ͖
,ĞƌŵĂŶ͕ϭϵϵϮ͖ǀĂŶĚĞƌ<ŽůŬ͕ZŽƚŚ͕WĞůĐŽǀŝƚǌ͕^ƵŶĚĂǇ͕Θ^ƉŝŶĂǌǌŽůĂ͕ϮϬϬϱͿĂƌĞ
Ăƚ ƐƉĞĐŝĨŝĐ ƌŝƐŬ ŽĨ ĚŝƐƌƵƉƚŝŽŶƐ ƚŽ ƚŚĞŝƌ ŵĞŶƚĂů ŚĞĂůƚŚ ĂŶĚ ŵĞŶƚĂů
ƌĞƉƌĞƐĞŶƚĂƚŝŽŶƐĚƵƌŝŶŐƚŚĞƚƌĂŶƐŝƚŝŽŶ͕ƉŽƐŝŶŐĂƚŚƌĞĂƚƚŽŝŶĨĂŶƚĂŶĚƌĞůĂƚŝŽŶĂů
ĚĞǀĞůŽƉŵĞŶƚ ;&ƌĂŝďĞƌŐ͕ ĚĞůƐŽŶ͕ Θ ^ŚĂƉŝƌŽ͕ ϭϵϳϱ͖ DƵǌŝŬ Ğƚ Ăů͕͘ ϮϬϭϯ͖
^ĐŚĞĐŚƚĞƌ Ğƚ Ăů͕͘ ϮϬϬϴͿ͘ ĐĐŽƌĚŝŶŐůǇ͕ ƚƌĞĂƚŝŶŐ ŵĂƚĞƌŶĂů ƚƌĂƵŵĂͲƌĞůĂƚĞĚ
ƉƐǇĐŚŽůŽŐŝĐĂů ĚŝƐƚƵƌďĂŶĐĞƐ ŝŶ ƚŚĞ ƉƌĞͲ ĂŶĚ ƉŽƐƚŶĂƚĂů ƉĞƌŝŽĚƐ ŝƐ ĐĞŶƚƌĂů ƚŽ
ƉƌĞǀĞŶƚŝŶŐ ƚƌĂŶƐŐĞŶĞƌĂƚŝŽŶĂů ƚƌĂŶƐŵŝƐƐŝŽŶ ŽĨ ƌŝƐŬƐ ŝŶ ǀƵůŶĞƌĂďůĞ ĨĂŵŝůŝĞƐ
;WĞĂƌůŵĂŶΘŽƵƌƚŽŝƐ͕ ϮϬϬϱ͖ ^ĐŚĞĐŚƚĞƌΘ ^ĞƌƉĂ͕ ϮϬϭϰ͖ ^ĞŶŐ͕͛ŶĚƌĞĂ͕Θ
&ŽƌĚ͕ϮϬϭϰͿ͘dŚŝƐƚŚĞƐŝƐĞǆĂŵŝŶĞƐĚŝǀĞƌƐĞŚŝŐŚͲƌŝƐŬŵŽƚŚĞƌƐ͛ĐŽŵƉůĞǆƚƌĂƵŵĂ
ĞǆƉĞƌŝĞŶĐĞƐ͕ ŵĞŶƚĂů ƌĞƉƌĞƐĞŶƚĂƚŝŽŶƐ͕ ĂŶĚ ŵĞŶƚĂů ŚĞĂůƚŚ ƐǇŵƉƚŽŵƐ͖ ƚŚĞŝƌ
ŝŶƚĞƌĐŽŶŶĞĐƚŝŽŶƐ͖ĂŶĚƚŚĞŝƌŝŵƉŽƌƚĂŶĐĞĨŽƌŝŶĨĂŶƚĚĞǀĞůŽƉŵĞŶƚĂŶĚŵŽƚŚĞƌʹ
ŝŶĨĂŶƚŝŶƚĞƌĂĐƚŝŽŶƋƵĂůŝƚǇ͘
1.1 Transition to motherhood: re-organization in support of self–
other regulation 
KŶďĞĐŽŵŝŶŐĂŵŽƚŚĞƌ͕ĂǁŽŵĂŶĨĂĐĞƐĂŐƌĞĂƚĚĞŵĂŶĚĨŽƌƌĞͲŽƌŐĂŶŝǌĂƚŝŽŶ
ŽĨŚĞƌŝĚĞŶƚŝƚǇ͕ƌŽůĞƐ͕ĂŶĚƉƌŝŽƌŝƚŝĞƐ;^ůĂĚĞ͕ŽŚĞŶ͕^ĂĚůĞƌ͕DŝůůĞƌ͕ϮϬϬϵ͖^ƚĞƌŶ͕
ϭϵϵϱͿ͘/ŶĐŽŶƚƌĂƐƚƚŽƚŚĞŝĚĞĂůŝǌĞĚƉŝĐƚƵƌĞŽĨŵŽƚŚĞƌŚŽŽĚ͕ƚŚŝƐƉĞƌŝŽĚŝƐŽĨƚĞŶ
ĐŚĂƌĂĐƚĞƌŝǌĞĚ ďǇ ĞŵŽƚŝŽŶĂů ƚƵƌŵŽŝů ĂŶĚ ĂŵďŝǀĂůĞŶĐĞ͘ ƵƌŝŶŐ ƉƌĞŐŶĂŶĐǇ͕
ƉƌŽĨŽƵŶĚ ƉƐǇĐŚŽͲƉŚǇƐŝŽůŽŐŝĐĂů͕ ŚŽƌŵŽŶĂů͕ ĂŶĚ ƌĞůĂƚŝŽŶĂů ĐŚĂŶŐĞƐ ĐĂŶ
ĚŝƐƉŽƐĞ ǁŽŵĞŶ ƚŽ ĚŝƐƚƌĞƐƐ͕ ŵŽŽĚ ĐŚĂŶŐĞƐ͕ ĂŶĚ ĂŶ ƵŶĐůĞĂƌ ƐĞŶƐĞ ŽĨ ƐĞůĨ
;ZĂƉŚĂĞůͲ>ĞĨĨ͕ ϭϵϵϭ͕ ϮϬϭϬͿ͘ ĨƚĞƌ ƚŚĞ ŝŶĨĂŶƚ ŝƐ ďŽƌŶ͕ ƚŚĞ ĞŶŽƌŵŽƵƐ
ϭϴ
ƌĞƐƉŽŶƐŝďŝůŝƚǇŽĨŬĞĞƉŝŶŐŚŝŵͬŚĞƌĂůŝǀĞ͕ĂŶĚƚŚĞĚĞŵĂŶĚŽĨŝŶƚĞƌƉƌĞƚŝŶŐƚŚĞ
ĐŽŵŵƵŶŝĐĂƚŝŽŶƐŽĨƚŚĞƉƌĞͲǀĞƌďĂůŝŶĨĂŶƚ͕ƉƌŽǀŽŬĞƐŶŽƌŵĂƚŝǀĞƐƚƌĞƐƐ͕ĂŶǆŝĞƚǇ͕
ĂŶĚƵŶĐĞƌƚĂŝŶƚǇŝŶĂŵŽƚŚĞƌ;:ŽŚŶƐΘĞůƐŬǇ͕ϮϬϬϳ͖ZĂůůŝƐ͕^ŬŽƵƚĞƌŝƐ͕DĐĂďĞ͕
ΘDŝůŐƌŽŵ͕ϮϬϭϰͿ͘,ŽǁĞǀĞƌ͕ĂŵŽƚŚĞƌ͛ƐƐĞŶƐŝƚŝǌĂƚŝŽŶƚŽŚĞƌĞŵŽƚŝŽŶƐ͕ĂƐǁĞůů
ĂƐ ƚŽ ƚŚŽƐĞ ŽĨ ƚŚĞ ŝŶĨĂŶƚ͕ ŝƐ ƵŶĚĞƌƐƚŽŽĚ ĂƐ ƐĞƌǀŝŶŐ ŚĞƌ ƉƐǇĐŚŽůŽŐŝĐĂů
ƌĞŽƌŐĂŶŝǌĂƚŝŽŶĂŶĚŵŽƚŝǀĂƚŝŶŐŚĞƌƚŽƉƌŽŵƉƚůǇƌĞƐƉŽŶĚƚŽŚĞƌŝŶĨĂŶƚ͛ƐŶĞĞĚƐ
;ƌŽĚĠŶ͕ϮϬϬϲ͖ZĂƉŚĂĞůͲ>ĞĨĨ͕ϭϵϵϭͿ͘
WĂƌĂĚŽǆŝĐĂůůǇ͕ ƚŚĞ ĐĞŶƚƌĂů ĚĞŵĂŶĚ ĨŽƌ ƉĂƌĞŶƚŝŶŐ ĚƵƌŝŶŐ ƚŚŝƐ ƚƵƌďƵůĞŶƚ
ƉĞƌŝŽĚŝƐƚŚĂƚŽĨƐĞůĨͲĂŶĚŽƚŚĞƌͲƌĞŐƵůĂƚŝŽŶ͘ŵŽƚŚĞƌ͛ƐĂďŝůŝƚǇƚŽƌĞŐƵůĂƚĞŚĞƌ
ŽǁŶƐƚƌĞƐƐĂŶĚĞŵŽƚŝŽŶƐʹŝŶŽƚŚĞƌǁŽƌĚƐ͕ŚĞƌŵĞŶƚĂůŚĞĂůƚŚʹƉůĂǇƐĂŬĞǇ
ƌŽůĞ ŝŶ ƚŚŝƐ ƚĂƐŬ ;ƚŬŝŶƐŽŶ Ğƚ Ăů͕͘ ϮϬϬϬͿ͘ /Ŷ ƚŚĞ ƉƌĞŶĂƚĂů ƉĞƌŝŽĚ͕ ƚŚĞ ŝŶĨĂŶƚ
ŶĞĞĚƐƉƌŽƚĞĐƚŝŽŶĨƌŽŵŚĂƌŵĨƵůůĞǀĞůƐŽĨŵĂƚĞƌŶĂůƐƚƌĞƐƐ͕ĂƐŝŶƵƚĞƌŽĞǆƉŽƐƵƌĞ
ĐĂŶĚŝƐƚƵƌďŚŝƐͬŚĞƌĂĚĂƉƚŝǀĞĚĞǀĞůŽƉŵĞŶƚ;ĂƌŬĞƌ͕:ĂĨĨĞĞ͕hŚĞƌΘDĂƵŐŚĂŶ͕
ϮϬϭϭ͖ĂǀŝƐ͕'ůǇŶŶ͕tĂĨĨĂƌŶ͕Θ^ ĂŶĚŵĂŶ͕ϮϬϭϭ͖<ŝŶŐƐƚŽŶ͕dŽƵŐŚ͕ΘtŚŝƚĨŝĞůĚ͕
ϮϬϭϮͿ͘ ĨƚĞƌ ďŝƌƚŚ͕ ƚŚĞ ŵŽƚŚĞƌ ŝƐ ŶĞĞĚĞĚ ĂƐ Ă ƐĞůĨͲƌĞŐƵůĂƚŝŶŐ ŽƚŚĞƌ ǁŚŽ
ƉƌŽƚĞĐƚƐƚŚĞŝŶĨĂŶƚĨƌŽŵĞǆĐĞƐƐŝŶƚĞƌŶĂůĂŶĚĞǆƚĞƌŶĂůƐƚŝŵƵůŝ͘dŚŝƐƌĞŐƵůĂƚŽƌǇ
ŚĞůƉ ĂůůŽǁƐ ƚŚĞ ŝŵŵĂƚƵƌĞ ŝŶĨĂŶƚ͕ ǁŚŽ ĐĂŶŶŽƚ ǇĞƚ ƌĞĐŽǀĞƌ ĨƌŽŵ ƐƚƌĞƐƐ
ŝŶĚĞƉĞŶĚĞŶƚůǇ͕ƚŽŵĂŝŶƚĂŝŶĂƚŽůĞƌĂďůĞĂƌŽƵƐĂůƐƚĂƚĞŝŶǁŚŝĐŚĚĞǀĞůŽƉŵĞŶƚ
ĐĂŶƉƌŽĐĞĞĚ;ĂůŬŝŶƐΘ,ŝůů͕ϮϬϬϳ͖^ĐŚŽƌĞ͕ϮϬϭϱ͖^ƌŽƵĨĞ͕ϭϵϵϱ͕ϮϬϬϬͿ͘
'ƌĂĚƵĂůůǇ͕ ďǇ ĐŽŽƌĚŝŶĂƚŝŶŐ ƚŚĞŝƌ ĂĨĨĞĐƚŝǀĞ ĞǆƉƌĞƐƐŝŽŶƐ ĂŶĚ ƌĞƉĂŝƌŝŶŐ
ŶŽƌŵĂƚŝǀĞƌƵƉƚƵƌĞƐŝŶŝŶƚĞƌĂĐƚŝŽŶƐ͕ƚŚĞĐĂƌĞŐŝǀĞƌĂŶĚƚŚĞŝŶĨĂŶƚĨŽƌŵĂĚǇĂĚŝĐ
ƌĞŐƵůĂƚŽƌǇ ƐǇƐƚĞŵ ;ĞĞďĞ Θ >ĂĐŚŵĂŶŶ͕ ϭϵϵϴ͖ dƌŽŶŝĐŬ͕ ϭϵϴϵͿ͘ /ŶĨĂŶƚ
ĐŚĂƌĂĐƚĞƌŝƐƚŝĐƐ͕ƐƵĐŚĂƐƚĞŵƉĞƌĂŵĞŶƚ͕ĐŽŶƚƌŝďƵƚĞƚŽƚŚĞĨŽƌŵĂƚŝŽŶŽĨĚǇĂĚŝĐ
ƌĞŐƵůĂƚŝŽŶ;&ƵĞƌƚĞƐ͕^ĂŶƚŽƐ͕ĞĞŐŚůǇ͕ΘdƌŽŶŝĐŬ͕ϮϬϬϲ͖WƌŽǀĞŶǌŝĞƚĂů͕͘ϮϬϭϱ͖
sŽůůŝŶŐ͕ DĐůǁĂŝŶ͕ EŽƚĂƌŽ͕ Θ ,ĞƌƌĞƌĂ͕ ϮϬϬϮͿ͘ ^ƚŝůů͕ Ă ŵŽƚŚĞƌ͛Ɛ ĂďŝůŝƚǇ ƚŽ
ƌĞŐƵůĂƚĞ ŚĞƌ ŝŶĚŝǀŝĚƵĂůůǇ ƌĞĂĐƚŝǀĞ ŝŶĨĂŶƚ ŝƐ ŬĞǇ ƚŽ ƐƵĐĐĞƐƐĨƵů ĐŚŝůĚ
ĚĞǀĞůŽƉŵĞŶƚ;&ĞůĚŵĂŶ͕'ƌĞĞŶďĂƵŵΘzŝƌŵŝǇĂ͕ϭϵϵϵ͖DĂŶŐĞůƐĚŽƌĨ͕'ƵŶŶĂƌ͕
<ĞƐƚĞŶďĂƵŵ͕>ĂŶŐ͕ΘŶĚƌĞĂƐ͕ϭϵϵϬͿ͘dŚĞŝŶĨĂŶƚ ŝŶƚĞƌŶĂůŝǌĞƐƚŚĞƌĞŐƵůĂƚĞĚ
ŝŶƚĞƌĂĐƚŝŽŶƐĂƐĂ ƐĞŶƐĞŽĨ ƐĂĨĞƚǇĂŶĚĂďŝůŝƚǇ ƚŽĐŽƉĞǁŝƚŚƐƚƌĞƐƐĂŶĚĂĨĨĞĐƚ
;ĞƌŶŝĞƌ͕ ĂƌůƐŽŶ͕ Θ tŚŝƉƉůĞ͕ ϮϬϭϬ͖ ZŽƐĞŶďůƵŵ͕ ĂǇƚŽŶ͕ Θ DƵǌŝŬ͕ ϮϬϬϵ͖
^ĐŚŽƌĞ͕ϮϬϬϬͿ͕ǁŚŝĐŚĂƌĞĂƚƚŚĞĐŽƌĞŽĨŵĞŶƚĂůŚĞĂůƚŚĂŶĚƚŚĞĂďŝůŝƚǇƚŽĨŽƌŵ
ĨƵůĨŝůůŝŶŐƌĞůĂƚŝŽŶƐŚŝƉƐ;ĂƚĞŵĂŶΘ&ŽŶĂŐǇ͕ϮϬϭϮ͖&ŽŶĂŐǇ͕'ĞƌŐĞůǇ͕:ƵƌŝƐƚ͕Θ
dĂƌŐĞƚ͕ϮϬϬϮ͖^ŝĞŐĞů͕ϭϵϵϵͿ͘
ůƚŚŽƵŐŚ ďĞĐŽŵŝŶŐ Ă ŵŽƚŚĞƌ ŝƐ Ă ŵĂũŽƌ ůŝĨĞ ƚƌĂŶƐŝƚŝŽŶ ĐŽŵŵŽŶ ƚŽ Ăůů
ĐƵůƚƵƌĞƐ͕ĞǆŝƐƚŝŶŐƐƚƵĚŝĞƐŚĂǀĞŵĂŝŶůǇĨŽĐƵƐĞĚŽŶƉƌĞͲĂŶĚƉŽƐƚŶĂƚĂůŵŝĚĚůĞͲ
ĐůĂƐƐǁŽŵĞŶĨƌŽŵƵƌďĂŶƵƌŽƉĞĂŶĂŶĚŵĞƌŝĐĂŶ ƐŽĐŝĞƚŝĞƐ͘ dŚŝƐ ƌĞĨůĞĐƚƐĂ
ŐĞŶĞƌĂůďŝĂƐ ŝŶƉƐǇĐŚŽůŽŐǇ ƌĞƐĞĂƌĐŚ͕ǁŚĞƌĞŐĞŶĞƌĂůŝǌĂƚŝŽŶƐĂƌĞŵĂĚĞĨƌŽŵ
ϭϵ
ƚŚŝƐ ƐĞůĞĐƚĞĚ ŐƌŽƵƉ ǁŚŝůĞ ĚŝƐƌĞŐĂƌĚŝŶŐ ĨĂŵŝůŝĞƐ ŝŶ ƐŽͲĐĂůůĞĚ ͚ĚĞǀĞůŽƉŝŶŐ
ĐŽƵŶƚƌŝĞƐ͖͛ŝŶŽƚŚĞƌǁŽƌĚƐ͕ƚŚĞDĂũŽƌŝƚǇtŽƌůĚ;ƌŶĞƚƚ͕ϮϬϬϴ͖,ĞŶƌŝĐŚ͕,ĞŝŶĞ͕
ΘEŽƌĞŶǌĂǇĂŶ͕ϮϬϭϬ͖ :ĞŶƐĞŶ͕ϮϬϭϭͿ͘,ŽǁĞǀĞƌ͕ ƐŽĐŝŽͲĐƵůƚƵƌĂůůǇĐŽŶƐƚƌƵĐƚĞĚ
ŵĞĂŶŝŶŐƐ ĂŶĚ ƉƌĂĐƚŝĐĞƐ͕ ĂƐ ǁĞůů ĂƐ ƚŚĞ ƌĞƐŽƵƌĐĞƐ ĂǀĂŝůĂďůĞ ĨŽƌ ƉƌĞŶĂƚĂů
ƉƌĞƉĂƌĂƚŝŽŶ ĂŶĚ ƉŽƐƚŶĂƚĂů ŝŶĨĂŶƚ ĐĂƌĞ͕ ƐŚĂƉĞ ĐĂƌĞŐŝǀŝŶŐ ĂŶĚ ŝŶĨĂŶƚ
ĚĞǀĞůŽƉŵĞŶƚ ƚŽĂŐƌĞĂƚĞǆƚĞŶƚ ;:ŽŚŶƐΘĞůƐŬǇ͕ϮϬϬϳ͖ <ĞůůĞƌ͕ϮϬϭϯ͕ϮϬϭϳͿ͘
ĐĐŽƌĚŝŶŐůǇ͕ ƐƚƵĚŝĞƐ ĂƌĞ ŶĞĞĚĞĚ ƚŚĂƚ ĞǆƉůŽƌĞ ǁŽŵĞŶ ŝŶ ƚƌĂŶƐŝƚŝŽŶ ƚŽ
ŵŽƚŚĞƌŚŽŽĚŝŶĚŝǀĞƌƐĞĐŽŶƚĞǆƚƐǁŚĞƌĞĚŝĨĨĞƌĞŶƚŽďůŝŐĂƚŝŽŶƐ͕ďĞůŝĞĨƐ͕ŶŽƌŵƐ͕
ĂŶĚĨĂŵŝůǇĐŽŶƐƚĞůůĂƚŝŽŶƐƐŚĂƉĞƚŚĞĞǆƉĞƌŝĞŶĐĞŽĨĞĂƌůǇŵŽƚŚĞƌŚŽŽĚ͘
dŚĂƚƐĂŝĚ͕ ƚŚĞ ŝŶĨĂŶƚŶĞĞĚ ĨŽƌĂĐĂƌĞŐŝǀĞƌ͛Ɛ ƌĞŐƵůĂƚŽƌǇŚĞůƉ ŝƐƵŶŝǀĞƌƐĂů
;ŚĂǀŶĂŐƌŝ Θ 'ŽŶǌĂůĞǌͲDĞŶĂ͕ ϭϵϵϳ͖ dƌĞǀĂƚŚĂŶ Θ DĐ<ĞŶŶĂ͕ ϭϵϵϰͿ ĂŶĚ
ŶŽƌŵĂƚŝǀĞŵŽƚŚĞƌƐ ƌĞƐƉŽŶĚƚŽ ƚŚĞŝƌ ŝŶĨĂŶƚƐ͛ ƐŝŐŶĂůƐǁŝƚŚĂŶĞƋƵĂů ůĞǀĞůŽĨ
ĐŽŶƚŝŶŐĞŶĐǇ͕ ĚĞƐƉŝƚĞ ǀĂƌŝĂƚŝŽŶ ŝŶ ƚŚĞŝƌ ŵĞĂŶƐ ŽĨ ƌĞƐƉŽŶƐĞ ;ŽƌŶƐƚĞŝŶ͕
WƵƚŶŝĐŬ͕ ŽƚĞ͕ ,ĂǇŶĞƐ͕ Θ ^ƵǁĂůƐŬǇ͕ ϮϬϭϱ͖ DƵƌƌĂǇ͕ ϮϬϭϰ͕ Ɖ͘ ϭϲͿ͘ ƵƌŽͲ
ŵĞƌŝĐĂŶŵŽƚŚĞƌƐ͛ĂŶĚŝŶĨĂŶƚƐ͛ǁĞůůͲƌĞŐƵůĂƚĞĚŝŶƚĞƌĂĐƚŝŽŶƐĂƌĞĐŚĂƌĂĐƚĞƌŝǌĞĚ
ďǇŵĂƚĞƌŶĂůŵŝƌƌŽƌŝŶŐ ŽĨ ƚŚĞ ŝŶĨĂŶƚ͛Ɛ ĂĨĨĞĐƚŝǀĞ ĞǆƉƌĞƐƐŝŽŶƐ ŝŶ ĨĂĐĞͲƚŽͲĨĂĐĞ
ŝŶƚĞƌĂĐƚŝŽŶƐ ;'ĞƌŐĞůǇ Θ tĂƚƐŽŶ͕ ϭϵϵϲͿ͘ dŚŝƐ ƐƉĞĐŝĨŝĐĂůůǇ ĨŽƐƚĞƌƐ ƚŚĞ
ĚĞǀĞůŽƉŵĞŶƚ ŽĨ ƚŚĞ ĐŚŝůĚ͛Ɛ ŝŶĚŝǀŝĚƵĂůŝƚǇ ĂŶĚ ƐĞůĨͲĞǆƉƌĞƐƐŝŽŶ͕ ǁŚŝĐŚ ĂƌĞ
ĚĞƐŝƌĞĚ ĐŚĂƌĂĐƚĞƌŝƐƚŝĐƐ ŝŶ ƚŚĞƐĞ ŝŶĚŝǀŝĚƵĂůŝƐƚŝĐ ƐŽĐŝĞƚŝĞƐ ;<ĂŐŝƚĐŝďĂƐŝ͕ ϮϬϬϱ͖
<ĞůůĞƌ͕ϮϬϬϯͿ͘/ŶĐŽŶƚƌĂƐƚ͕ŬĞĞƉŝŶŐƚŚĞŝŶĨĂŶƚĐůŽƐĞ͕ĂŶĚƚŽƵĐŚŝŶŐĂŶĚŝŶŽƚŚĞƌ
ǁĂǇƐŵŽƚŽƌŝĐĂůůǇƐƚŝŵƵůĂƚŝŶŐŚŝŵͬŚĞƌ͕ŝƐĞŵƉŚĂƐŝǌĞĚŝŶŝŶƚĞƌĂĐƚŝŽŶƐĂŵŽŶŐ
ůĞƐƐͲĞĚƵĐĂƚĞĚŵŽƚŚĞƌƐ ůŝǀŝŶŐ ŝŶ ƌƵƌĂů ͚EŽŶͲtĞƐƚĞƌŶ͛ ƐŽĐŝĞƚŝĞƐǁŚĞƌĞ ƐŽĐŝĂů
ŚĂƌŵŽŶǇ ĂŶĚ ĐŽŶĨŽƌŵŝŶŐ ƚŽ ŽŶĞ͛Ɛ ŐƌŽƵƉ͛Ɛ ĂŶĚ ĞůĚĞƌƐ͛ ŶĞĞĚƐ ĂƌĞ ĚĞƐŝƌĞĚ
ƐŽĐŝĂůŝǌĂƚŝŽŶŐŽĂůƐ;<ćƌƚŶĞƌ͕<ĞůůĞƌ͕ΘzŽǀƐŝ͕ϮϬϭϬͿ͘
 ĨƵƌƚŚĞƌ ŶŽƚĞ ŝƐ ƚŚĂƚ͕ ĂůƚŚŽƵŐŚŵĂƚĞƌŶĂů ƌĞŐƵůĂƚŽƌǇ ŚĞůƉ ŝƐ ĐĞŶƚƌĂů ƚŽ
ŝŶĨĂŶƚĚĞǀĞůŽƉŵĞŶƚ͕ŝŶƌĞĂůŝƚǇŝŶĨĂŶƚƐĂƚƚĂĐŚƚŽŵƵůƚŝƉůĞĐĂƌĞŐŝǀĞƌƐ;ƐƵĐŚĂƐ
ĨĂƚŚĞƌƐ͕ŽůĚĞƌƐŝďůŝŶŐƐ͕ĞǆƚĞŶĚĞĚĨĂŵŝůǇŵĞŵďĞƌƐ͕ĂŶĚĂůůŽƉĂƌĞŶƚƐͿĂŶĚĂůůŽĨ
ƚŚĞƐĞƌĞůĂƚŝŽŶƐŚŝƉƐƚŽŐĞƚŚĞƌƐŚĂƉĞƚŚĞŝƌĚĞǀĞůŽƉŵĞŶƚ;ŽǁĂŶ͕ϭϵϵϳ͖,ƌĚǇ͕
ϮϬϭϭ͖<ĞůůĞƌ͕ϮϬϭϳͿ͘dŚƵƐ͕ƚŚĞƌĞĂĚĞƌƐŚŽƵůĚŶŽƚĞƚŚĂƚ͕ďǇĐŽŶĐĞŶƚƌĂƚŝŶŐŽŶ
ŵŽƚŚĞƌƐĂŶĚƚŚĞŵŽƚŚĞƌʹŝŶĨĂŶƚƌĞůĂƚŝŽŶƐŚŝƉ͕ƚŚĞƚŚĞƐŝƐƉƌŽǀŝĚĞƐĂƉĂƌƚŝĂůĂŶĚ
ƐŝŵƉůŝĨŝĞĚǀŝĞǁŽĨĐĂƌĞŐŝǀĞƌ ŝŵƉĂĐƚŽŶ ŝŶĨĂŶƚĚĞǀĞůŽƉŵĞŶƚ ŝŶ ƚŚĞƉƌĞͲĂŶĚ
ƉŽƐƚŶĂƚĂůƉĞƌŝŽĚƐ͘
1.1.1 The role of mental representations 
ĐĐŽƌĚŝŶŐƚŽĂƚƚĂĐŚŵĞŶƚƚŚĞŽƌǇ͕ĂŵŽƚŚĞƌ͛ƐŝŶƚĞƌŶĂůǁŽƌŬŝŶŐŵŽĚĞůƐŽĨĐůŽƐĞ
ƌĞůĂƚŝŽŶƐŚŝƉƐĂƌĞĐĞŶƚƌĂůĚĞƚĞƌŵŝŶĂŶƚƐŽĨŚĞƌĂďŝůŝƚǇƚŽƌĞŐƵůĂƚĞŚĞƌƐĞůĨĂŶĚ
ϮϬ
ŚĞƌŝŶĨĂŶƚ;,ĞƐƐĞ͕ϮϬϬϴ͖DĂŝŶ͕<ĂƉůĂŶ͕ΘĂƐƐŝĚǇ͕ϭϵϴϱͿ͘,ŽǁĞǀĞƌ͕ƚŚĞƋƵĂůŝƚǇ
ĂŶĚ ŝŵƉŽƌƚĂŶĐĞ ŽĨ ƚŚĞƐĞ ŵĞŶƚĂů ƌĞƉƌĞƐĞŶƚĂƚŝŽŶƐ ƌĞŵĂŝŶƐ ƵŶĚĞƌƐƚƵĚŝĞĚ
ĂŵŽŶŐŵŽƚŚĞƌƐŽƵƚƐŝĚĞƚŚĞƵƌŽͲŵĞƌŝĐĂŶĐƵůƚƵƌĂůĐŽŶƚĞǆƚ͘ŽŶƐĞƋƵĞŶƚůǇ͕
ĐĂƵƚŝŽŶ ŝƐ ǁĂƌƌĂŶƚĞĚ ŝŶ ŐĞŶĞƌĂůŝǌŝŶŐ ƚŚĞ ƉƌĞƐĞŶƚĞĚ ƚŚĞŽƌǇ ĂŶĚ ƌĞƐĞĂƌĐŚ
ĨŝŶĚŝŶŐƐƚŽŵŽƚŚĞƌƐǁŽƌůĚǁŝĚĞ͘
dŚĞ ƚƌĂŶƐŝƚŝŽŶ ƚŽ ŵŽƚŚĞƌŚŽŽĚ ŝƐ ƉƌĞƐƵŵĞĚ ƚŽ ƐƉĞĐŝĨŝĐĂůůǇ ĂĐƚŝǀĂƚĞ Ă
ŵŽƚŚĞƌ͛Ɛ ŝŶƚĞƌŶĂůǁŽƌŬŝŶŐŵŽĚĞůƐ ŽĨ ĞĂƌůǇ ƌĞůĂƚŝŽŶĂů ĞǆƉĞƌŝĞŶĐĞƐǁŝƚŚŚĞƌ
ĐĂƌĞŐŝǀĞƌƐ͖ƚŚĂƚ ŝƐ͕ĂƚƚĂĐŚŵĞŶƚƌĞƉƌĞƐĞŶƚĂƚŝŽŶƐ ;ƌĞƚŚĞƌƚŽŶΘDƵŶŚŽůůĂŶĚ͕
ϮϬϬϴͿ͘tŚĞŶƚŚĞĂƚƚĂĐŚŵĞŶƚƌĞƉƌĞƐĞŶƚĂƚŝŽŶƐĂƌĞƵƚŽŶŽŵŽƵƐͬ^ĞĐƵƌĞ;ƚŚĂƚ
ŝƐ͕ĐŽŚĞƌĞŶƚĂŶĚďĂůĂŶĐĞĚͿ͕ƚŚĞǇƉƌŽŵŽƚĞŵĂƚĞƌŶĂůĂďŝůŝƚǇƚŽŽƉĞŶůǇĞǆƉůŽƌĞ
ŚĞƌ ĞŵŽƚŝŽŶĂů ĞǆƉĞƌŝĞŶĐĞƐǁŝƚŚŽƵƚ ďĞŝŶŐŽǀĞƌǁŚĞůŵĞĚďǇ ƚŚĞŵ ;ĂƐƐŝĚǇ͕
ϭϵϵϰ͖^ŚĂǀĞƌΘDŝŬƵůŝŶĐĞƌ͕ϮϬϭϮͿĂŶĚ ƚŽƐĞŶƐŝƚŝǀĞůǇ ƌĞƐƉŽŶĚƚŽŚĞƌ ŝŶĨĂŶƚ
;ǀĂŶ /:ǌĞŶĚŽŽƌŶ͕ ϭϵϵϱ͖ ǀĂŶ /:ǌĞŶĚŽŽƌŶ͕ ^ĐŚƵĞŶŐĞů͕ Θ ĂŬĞƌŵĂŶƐͲ
<ƌĂŶĞŶďƵƌŐ͕ϭϵϵϵͿ͘
^ƵĐŚŽƉĞŶĂŶĚďĂůĂŶĐĞĚƐƚĂŶĐĞ ŝƐĂůƐŽĐĞŶƚƌĂů ƚŽŵĂƚĞƌŶĂůŵĞŶƚĂůŝǌŝŶŐ͖
ƚŚĂƚ ŝƐ͕ Ă ŵŽƚŚĞƌ͛Ɛ ĂďŝůŝƚǇ ƚŽ ƵŶŬŶŽǁŝŶŐůǇ ƌĞĨůĞĐƚ ƵƉŽŶ ŚĞƌ ŽǁŶ ĂŶĚ ŚĞƌ
ŝŶĨĂŶƚ͛Ɛ ŵĞŶƚĂů ƐƚĂƚĞƐ ƵŶĚĞƌůǇŝŶŐ ďĞŚĂǀŝŽƌ ĂŶĚ ŝŶƚĞƌĂĐƚŝŽŶƐ͘  ŵŽƚŚĞƌ͛Ɛ
ŵĞŶƚĂůŝǌŝŶŐ ƐƚĂŶĐĞ ĂůůŽǁƐ ŚĞƌ ƚŽ ŶŽƚŝĐĞ ƚŚĞ ĞĨĨĞĐƚ ŽĨ ŚĞƌ ŽǁŶ ƐƚƌĞƐƐ ĂŶĚ
ĞŵŽƚŝŽŶƐŽŶƚŚĞŝŶƚĞƌĂĐƚŝŽŶƐǁŝƚŚŚĞƌŝŶĨĂŶƚ͕ĂƐǁĞůůĂƐƚŽƌĞƐƉŽŶĚƚŽŝŶĨĂŶƚ
ŝŶƚĞŶƚŝŽŶƐ ;ƐƵĐŚ ĂƐ ĨƌƵƐƚƌĂƚŝŽŶ͕ ĂŶŐĞƌ͕ ĚŝƐĂƉƉŽŝŶƚŵĞŶƚͿ ƌĂƚŚĞƌ ƚŚĂŶ ũƵƐƚ ƚŽ
ŚŝƐͬŚĞƌďĞŚĂǀŝŽƌŽƌƉƌĞƐƵŵĞĚďŽĚŝůǇŶĞĞĚƐ;^ůĂĚĞ͕ϮϬϬϱ͖ĞĞŐĞƌƐ͕ŽůŽŶŶĞƐŝ͕
^ƚĂŵƐ͕ Θ DĞŝŶƐ͕ ϮϬϭϳͿ͘ WĂƌĞŶƚĂů ƌĞĨůĞĐƚŝǀĞ ĨƵŶĐƚŝŽŶŝŶŐ ŝƐ Ă ƐƉĞĐŝĨŝĐĂůůǇ
ĐŚĂůůĞŶŐŝŶŐ ƚĂƐŬ͕ ĂƐ ƚŚĞ ŵŽƚŚĞƌ ŚĂƐ ƚŽ ŚŽůĚ ƚǁŽ ŵŝŶĚƐ ŝŶ ŵŝŶĚ
ƐŝŵƵůƚĂŶĞŽƵƐůǇ͕ĂŶĚŶŽƚŽŶůǇƚŽƚŚŝŶŬĂďŽƵƚƚŚĞĐŚŝůĚ͛ƐŵĞŶƚĂůƐƚĂƚĞƐ͕ďƵƚĂůƐŽ
ƚŽƵƐĞ ƚŚŝƐ ŝŶĨŽƌŵĂƚŝŽŶ ĨŽƌ ƉƌŽŵƉƚůǇ ŚĞůƉŝŶŐŚŝŵͬŚĞƌ ŝŶ ƌĞŐƵůĂƚŝŽŶ ;^ůĂĚĞ͕
ϮϬϬϱ͖^ůĂĚĞ͕ďĞƌ͕ƌĞƐŐŝ͕ĞƌŐĞƌ͕Θ<ĂƉůĂŶ͕ϮϬϬϰͿ͘
dŚĞ ĂƚƚĂĐŚŵĞŶƚ ƌĞƉƌĞƐĞŶƚĂƚŝŽŶƐ ƐĞƌǀĞ ĂƐ Ă ƉůĂƚĨŽƌŵ ĨŽƌ ĞŵĞƌŐŝŶŐ
ĐĂƌĞŐŝǀŝŶŐƌĞƉƌĞƐĞŶƚĂƚŝŽŶƐƚŚĂƚƚŚĞŵŽƚŚĞƌĐŽŶƐƚƌƵĐƚƐƉƌĞͲĂŶĚƉŽƐƚŶĂůůǇŽĨ
ŚĞƌƐĞůĨͲĂƐͲĐĂƌĞŐŝǀĞƌ͕ ƚŚĞ ŝŶĨĂŶƚ͕ ĂŶĚ ƚŚĞŝƌ ƌĞůĂƚŝŽŶƐŚŝƉ ;^ůĂĚĞ Ğƚ Ăů͕͘ ϮϬϬϵ͖
^ƚĞƌŶ͕ϭϵϵϱͿ͘,ŽǁĞǀĞƌ͕ ƚŚĞ ĨŽƌŵĂƚŝŽŶŽĨ ĐĂƌĞŐŝǀŝŶŐ ƌĞƉƌĞƐĞŶƚĂƚŝŽŶƐ ŝƐĂůƐŽ
ĚŝƐƚŝŶĐƚ ĨƌŽŵ ƚŚĞ ŵŽƚŚĞƌ͛Ɛ ĂƚƚĂĐŚŵĞŶƚ ĞǆƉĞƌŝĞŶĐĞƐ͘ ĂƌĞŐŝǀŝŶŐ
ƌĞƉƌĞƐĞŶƚĂƚŝŽŶƐĂƌĞƉƌŝŵĂƌŝůǇŽƌŐĂŶŝǌĞĚĂƌŽƵŶĚƚŚĞƌŽůĞŽĨƉƌŽƚĞĐƚŝŶŐŽŶĞ͛Ɛ
ŽĨĨƐƉƌŝŶŐ͕ ƚŚƵƐĚŝĨĨĞƌŝŶŐ ĨƌŽŵƚŚĞĂƚƚĂĐŚŵĞŶƚŵŽƚŝǀĂƚŝŽŶŽĨ ƐĞĞŬŝŶŐƐĂĨĞƚǇ
;ŽǁůďǇ͕ϭϵϲϵͬϴϮ͖'ĞŽƌŐĞΘ^ŽůŽŵŽŶ͕ϭϵϵϲ͕ϮϬϬϴͿ͘ /ŶĂĚĚŝƚŝŽŶ͕ĐĂƌĞŐŝǀŝŶŐ
ƌĞƉƌĞƐĞŶƚĂƚŝŽŶƐĂƌĞĐŽŶƐƚƌƵĐƚĞĚŝŶƚŚĞƉƌĞƐĞŶƚĂŶĚƚŚƵƐ ŝŶĨůƵĞŶĐĞĚďǇƚŚĞ
ĨĂŵŝůǇ͛ƐĐƵƌƌĞŶƚƌŝƐŬĂŶĚƌĞƐŝůŝĞŶĐĞĨĂĐƚŽƌƐ͕ƐƵĐŚĂƐŵĂƚĞƌŶĂůŵĞŶƚĂůŚĞĂůƚŚ
ĂŶĚƐŽĐŝĂůƐƵƉƉŽƌƚĂŶĚŝŶĨĂŶƚĐŚĂƌĂĐƚĞƌŝƐƚŝĐƐ;,ƵƚŚͲŽĐŬƐ͕>ĞǀĞŶĚŽƐŬǇ͕ŽŐĂƚ͕
Ϯϭ
ΘǀŽŶǇĞ͕ϮϬϬϰ͖ǀĂŶĂŬĞůΘZŝŬƐĞŶͲtĂůƌĂǀĞŶ͕ϮϬϬϮͿ͘ZĞƐĞĂƌĐŚƐŚŽǁƐƚŚĂƚ
ĐĂƌĞŐŝǀŝŶŐƌĞƉƌĞƐĞŶƚĂƚŝŽŶƐĂƌĞŬĞǇŝŶĚĞƚĞƌŵŝŶŝŶŐŚŽǁĂŵŽƚŚĞƌŝŶƚĞƌƉƌĞƚƐ
ŚĞƌ ŝŶĨĂŶƚ͛Ɛ ƐŝŐŶĂůƐ ĂŶĚ ƌĞƐƉŽŶĚƐ ƚŽ ƚŚĞŵ͕ ĂŶĚ ƚŚĂƚ ďĂůĂŶĐĞĚ ĂŶĚŵŽƐƚůǇ
ƉŽƐŝƚŝǀĞĐĂƌĞŐŝǀŝŶŐƌĞƉƌĞƐĞŶƚĂƚŝŽŶƐĂůůŽǁĨŽƌĂƉƉƌŽƉƌŝĂƚĞŵĂƚĞƌŶĂůƌĞƐƉŽŶƐĞƐ
ƚŽ ƚŚĞ ŝŶĨĂŶƚ ;ŝƌŝŶŐĞŶ͕ DĂƚŚĞŶǇ͕ ƌĞƚŚĞƌƚŽŶ͕ ZĞŶŽƵĨ͕ Θ ^ŚĞƌŵĂŶ͕ ϮϬϬϬ͖
<ŽƌũĂĞƚĂů͕͘ϮϬϭϬ͖sƌĞĞƐǁŝũŬ͕DĂĂƐ͕ΘǀĂŶĂŬĞů͕ϮϬϭϮͿ͘
/Ŷ ƐƵŵ͕ ƐƵĐĐĞƐƐĨƵů ƌĞŽƌŐĂŶŝǌĂƚŝŽŶ ŽĨ ŵĂƚĞƌŶĂů ĞŵŽƚŝŽŶĂůŝƚǇ ĂŶĚ
ƌĞƉƌĞƐĞŶƚĂƚŝŽŶƐ ĂůůŽǁƐ ĨŽƌ ƚŚĞ ĞŵĞƌŐĞŶĐĞ ŽĨ Ă ƐƉĞĐŝĨŝĐ ƉƐǇĐŚŽůŽŐŝĐĂů
ŽƌŐĂŶŝǌĂƚŝŽŶ͕ƚĞƌŵĞĚƉƌŝŵĂƌǇŵĂƚĞƌŶĂůƉƌĞŽĐĐƵƉĂƚŝŽŶ;tŝŶŶŝĐŽƚƚ͕ϭϵϱϴͿŽƌ
ƚŚĞŵŽƚŚĞƌŚŽŽĚĐŽŶƐƚĞůůĂƚŝŽŶ;^ƚĞƌŶ͕ϭϵϵϱͿ͕ŝŶǁŚŝĐŚĐĂƌĞŐŝǀŝŶŐƚŽǁĂƌĚƐƚŚĞ
ŝŶĨĂŶƚ ƚĂŬĞƐ ƉƌĞĐĞĚĞŶĐĞ ŽǀĞƌ Ăůů ĞůƐĞ ŝŶ Ă ŵŽƚŚĞƌ͛Ɛ ŵŝŶĚ͘ /Ŷ ŵŽƚŝǀĂƚŝŽŶ
ƐǇƐƚĞŵƐ ƚŚĞŽƌǇ͕ ƚŚĞ ƌĞŽƌŐĂŶŝǌĂƚŝŽŶ ŝƐ ĐŽŶĐĞƉƚƵĂůŝǌĞĚ ĂƐ Ă ƐŚŝĨƚ ĨƌŽŵ ƚŚĞ
ĚŽŵŝŶĂŶĐĞ ŽĨ ƚŚĞ ĂƚƚĂĐŚŵĞŶƚ ƐǇƐƚĞŵ ƚŽ ƚŚĂƚ ŽĨ ƚŚĞ ĐĂƌĞŐŝǀŝŶŐ ƐǇƐƚĞŵ
;'ĞŽƌŐĞ Θ ^ŽůŽŵŽŶ͕ ϮϬϬϴ͖ ^ŽůŽŵŽŶ Θ 'ĞŽƌŐĞ͕ ϭϵϵϲͿ͘  ǁĞůůͲŽƌŐĂŶŝǌĞĚ
ĐĂƌĞŐŝǀŝŶŐƐǇƐƚĞŵĂůůŽǁƐĂŵŽƚŚĞƌƚŽƉƌŽŵƉƚůǇĂƚƚĞŶĚƚŽŚĞƌŝŶĨĂŶƚĞƐƉĞĐŝĂůůǇ
ĂƚƚŝŵĞƐŽĨŚĞŝŐŚƚĞŶĞĚƐƚƌĞƐƐŽƌĚĂŶŐĞƌ͘dŚŝƐŝƐĐĞŶƚƌĂůƚŽƚŚĞƐƵƌǀŝǀĂůŽĨƚŚĞ
ŝŶĚŝǀŝĚƵĂů ĐŚŝůĚ ĂƐǁĞůů ĂƐ ƚŚĂƚ ŽĨ ƚŚĞ ŚƵŵĂŶ ƐƉĞĐŝĞƐ ;'ĞŽƌŐĞΘ ^ŽůŽŵŽŶ͕
ϮϬϬϴ͖^ŽůŽŵŽŶΘ'ĞŽƌŐĞ͕ϭϵϵϲͿ͘
1.2 Maternal trauma inflicts disorganization and self–other 
dysregulation 
WƐǇĐŚŽůŽŐŝĐĂů ƚƌĂƵŵĂ ŝƐĚĞĨŝŶĞĚĂƐĂŶŽǀĞƌǁŚĞůŵŝŶŐůǇ ƐƚƌĞƐƐĨƵůĞǆƉĞƌŝĞŶĐĞ
ǁŚŝĐŚ͕ Ăƚ ŝƚƐ ŽĐĐƵƌƌĞŶĐĞ͕ ƐƵƌƉĂƐƐĞƐ ĂŶ ŝŶĚŝǀŝĚƵĂů͛Ɛ ĂďŝůŝƚǇ ƚŽ ŵĞŶƚĂůůǇ
ƌĞƉƌĞƐĞŶƚǁŚĂƚŚĂƐŚĂƉƉĞŶĞĚ͕ĂŶĚĐŽŶƐĞƋƵĞŶƚůǇĚŝƐƚƵƌďƐƚŚĞƌĞŐƵůĂƚŝŽŶŽĨ
ĂƌŽƵƐĂů͕ ĂĨĨĞĐƚ͕ ĂŶĚ ĐŽŐŶŝƚŝŽŶƐ͕ ŵĂŶŝĨĞƐƚŝŶŐ ĂƐ ŝŶƚƌƵƐŝǀĞ ;ƌĞͲĞǆƉĞƌŝĞŶĐŝŶŐ͕
ŚǇƉĞƌǀŝŐŝůĂŶĐĞͿ ĂŶĚ ĐŽŶƐƚƌŝĐƚĞĚ ;ŶƵŵďŝŶŐ͕ ĂǀŽŝĚĂŶĐĞͿ ƌĞƐƉŽŶƐĞƐ ;,ĞƌŵĂŶ͕
ϭϵϵϮ͖ ,ŽƌŽǁŝƚǌ͕ ϮϬϭϭ͖ ^ĞůǇĞ͕ ϭϵϱϲͿ͘ ĨƚĞƌ Ă ƐŝŶŐůĞ͕ ƉŽƚĞŶƚŝĂůůǇ ƚƌĂƵŵĂƚŝĐ
ĞǀĞŶƚ͕ ƚŚĞĐŽŵƉůĞǆ ŝŶƚĞƌƉůĂǇŽĨ ŝŶĚŝǀŝĚƵĂů ƌŝƐŬƐĂŶĚƌĞƐŝůŝĞŶĐĞƐĚĞƚĞƌŵŝŶĞƐ
ǁŚĞƚŚĞƌƐƵĐŚŶŽƌŵĂƚŝǀĞƐƚƌĞƐƐ ƌĞĂĐƚŝŽŶƐ ĚĞĐůŝŶĞŽƌǁŚĞƚŚĞƌ ƚŚĞǇďĞĐŽŵĞ
ĐŚƌŽŶŝĐŚŝŶĚƌĂŶĐĞƐƚŽĂŶŝŶĚŝǀŝĚƵĂů͛ƐǁĞůůďĞŝŶŐ;ŽŶĂŶŶŽΘDĂŶĐŝŶŝ͕ϮϬϭϮͿ͘
,ŽǁĞǀĞƌ͕ĐŽŵƉůĞǆƚƌĂƵŵĂƐƚŚĂƚĂƌĞ ůŽŶŐͲůĂƐƚŝŶŐ͕ŽƌŝŐŝŶĂƚĞ ŝŶĐŚŝůĚŚŽŽĚ͕
ĂŶĚͬŽƌ ŝŶǀŽůǀĞ ŽƚŚĞƌ ŚƵŵĂŶƐ ĂƐ ƉĞƌƉĞƚƌĂƚŽƌƐ͕ ŝŶĨůŝĐƚ ƉƌŽůŽŶŐĞĚ ĂŶĚ
ŝŶƚŽůĞƌĂďůĞĚŝƐƚƌĞƐƐ͕ŚĞůƉůĞƐƐŶĞƐƐ͕ĂŶĚƚĞƌƌŽƌƚŚĂƚĂƌĞ ůŝŬĞůǇƚŽĞǆĐĞĞĚŵŽƐƚ
ŝŶĚŝǀŝĚƵĂůƐ͛ ƉƐǇĐŚŽůŽŐŝĐĂů ƌĞƐŽƵƌĐĞƐ͘ /Ŷ ĂĚĚŝƚŝŽŶ͕ ĞĂƌůǇͲŽƌŝŐŝŶĂƚŝŶŐ ĐŽŵƉůĞǆ
ƚƌĂƵŵĂƐŝŶƚĞƌĨĞƌĞǁŝƚŚƚŚĞĚĞǀĞůŽƉŵĞŶƚŽĨƐƚƌĞƐƐĂŶĚĞŵŽƚŝŽŶƌĞŐƵůĂƚŝŽŶ͕
ŝŶĐƌĞĂƐŝŶŐĂŶŝŶĚŝǀŝĚƵĂů͛ƐǀƵůŶĞƌĂďŝůŝƚǇƚŽůĂƚĞƌĐŚĂůůĞŶŐĞƐ;,ĞƌŵĂŶ͕ϭϵϵϮ͖ǀĂŶ
ϮϮ
ĚĞƌ<ŽůŬĞƚĂů͕͘ϮϬϬϱͿ͘ŽŶƐĞƋƵĞŶƚůǇ͕ĐŽŵƉůĞǆƚƌĂƵŵĂƐĂƌĞ ůŝŬĞůǇƚŽĚŝƐƚƵƌď
ƐƵƌǀŝǀŽƌƐ͛ ŵĞŶƚĂů ŚĞĂůƚŚ͕ ƌĞƉƌĞƐĞŶƚĂƚŝŽŶ ĨŽƌŵĂƚŝŽŶ͕ ĂŶĚ ŝŶƚĞƌƉĞƌƐŽŶĂů
ƌĞůĂƚŝŽŶƐŚŝƉƐ;ŽƵƌƚŽŝƐ͕ϮϬϬϴ͖ŚƌŝŶŐΘYƵĂĐŬ͕ϮϬϭϬ͖:ĂŶŽĨĨͲƵůŵĂŶ͕ϮϬϭϬͿ͕
ĂŶĚĚŝƐƉŽƐĞƚŚĞŵƚŽĂĐĐƵŵƵůĂƚŝŽŶŽĨƐƚƌĞƐƐŽƌƐ;,ƵŐŚĞƐĞƚĂů͕͘ϮϬϭϳͿ͘
ŽŵƉůĞǆůǇͲƚƌĂƵŵĂƚŝǌĞĚ ǁŽŵĞŶ ĂƌĞ ĞƐƉĞĐŝĂůůǇ ǀƵůŶĞƌĂďůĞ ŝŶ ƚŚĞŝƌ
ƚƌĂŶƐŝƚŝŽŶ ƚŽŵŽƚŚĞƌŚŽŽĚ͘ dŚĞ ƉƐǇĐŚŽͲƉŚǇƐŝŽůŽŐŝĐĂů ĐŚĂŶŐĞƐ͕ ĚĞŵĂŶĚƐ ŽĨ
ĐĂƌĞŐŝǀŝŶŐ͕ĂŶĚŝŶĨĂŶƚĂƚƚĂĐŚŵĞŶƚƐŝŐŶĂůƐ;ƐƵĐŚĂƐĐƌǇŝŶŐĂŶĚĂƉƉƌŽĂĐŚŝŶŐƚŚĞ
ƉĂƌĞŶƚͿĐĂŶƐƉĞĐŝĨŝĐĂůůǇƌĞͲĂĐƚŝǀĂƚĞŵĂƚĞƌŶĂůƚƌĂƵŵĂƚŝĐĞǆƉĞƌŝĞŶĐĞƐ;&ƌĂŝďĞƌŐ
ĞƚĂů͕͘ϭϵϳϱ͖>ĞǀǇ͕ϮϬϬϲ͖^ĐŚĞĐŚƚĞƌ͕<ĂŵŝŶĞƌ͕'ƌŝĞŶĞŶďĞƌŐĞƌ͕ΘŵĂƚ͕ϮϬϬϯͿ͘
/ŶƐƚĞĂĚ ŽĨ ŽƌŐĂŶŝǌŝŶŐ Ă ƚƌĂƵŵĂƚŝǌĞĚ ŵŽƚŚĞƌ ƚŽ ƉƌŽŵƉƚůǇ ƌĞƐƉŽŶĚ ƚŽ ŚĞƌ
ŝŶĨĂŶƚ͕ƚŚĞŝŶĨĂŶƚ͛ƐĐƌŝĞƐĂƌĞůŝŬĞůǇƚŽĞůŝĐŝƚĂŐŐƌĞƐƐŝǀĞ;ĨŝŐŚƚͿ͕ŚǇƉĞƌͲĂƌŽƵƐĞĚ͕
;ĨůŝŐŚƚͿ͕ Žƌ ƉĂƌĂůǇǌĞĚ ;ĨƌĞĞǌĞͿ ƌĞƐƉŽŶƐĞƐ ŝŶ ƚŚĞ ŵŽƚŚĞƌ͕ ŝŶ ŽƚŚĞƌ ǁŽƌĚƐ͕
ĚŝƐŽƌŐĂŶŝǌĞŚĞƌ;>ǇŽŶƐͲZƵƚŚ͕ϮϬϬϯ͖͖^ĐŚĞĞƌŝŶŐĂΘĞĂŶĂŚ͕ϮϬϬϭ͖^ŽůŽŵŽŶΘ
'ĞŽƌŐĞ͕ϮϬϭϭͿ͘
DĂƚĞƌŶĂů ŝŶĂďŝůŝƚǇ ƚŽ ƌĞŐƵůĂƚĞ ŚĞƌ ƐƚƌĞƐƐ ƌĞƐƉŽŶƐĞƐ ĂŶĚ ĞŵŽƚŝŽŶƐ͕ ĂŶĚ
ĚŝƐƚŽƌƚĞĚŝŶƚĞƌƉƌĞƚĂƚŝŽŶƐŽĨŝŶĨĂŶƚŝŶƚĞŶƚŝŽŶƐ͕ĐŚĂƌĂĐƚĞƌŝƐƚŝĐƐ͕ĂŶĚŶĞĞĚƐ͕ĂƌĞ
ŚĂůůŵĂƌŬƐ ŽĨ Ă ĚŝƐŽƌŐĂŶŝǌĞĚ ĐĂƌĞŐŝǀŝŶŐ ƐǇƐƚĞŵ ;'ĞŽƌŐĞ Θ ^ŽůŽŵŽŶ͕ ϮϬϬϴ͖
^ŽůŽŵŽŶΘ'ĞŽƌŐĞ͕ϮϬϭϭͿ͘/ŶĚĞĞĚ͕ĂƐŝůůƵƐƚƌĂƚĞĚŝŶ&ŝŐƵƌĞϭ͕ĂŶĚĚĞƐĐƌŝďĞĚŝŶ
ĚĞƚĂŝů ŝŶƐĞĐƚŝŽŶϭ͘ϰ͘Ϯ͕ƌĞƐĞĂƌĐŚŚĂƐ ŝĚĞŶƚŝĨŝĞĚŵĂƚĞƌŶĂůƉƌĞͲĂŶĚƉŽƐƚŶĂƚĂů
ŵĞŶƚĂůŚĞĂůƚŚƐǇŵƉƚŽŵƐĂŶĚĞǆĐĞƐƐƐƚƌĞƐƐ͕ĂŶĚĚŝƐƚŽƌƚĞĚĂƚƚĂĐŚŵĞŶƚĂŶĚ
ĐĂƌĞŐŝǀŝŶŐƌĞƉƌĞƐĞŶƚĂƚŝŽŶƐ͕ĂƐĐĞŶƚƌĂůƌŽƵƚĞƐƚŚƌŽƵŐŚǁŚŝĐŚŵĂƚĞƌŶĂůƚƌĂƵŵĂ
ĐĂŶĚǇƐƌĞŐƵůĂƚĞŝŶĨĂŶƚĚĞǀĞůŽƉŵĞŶƚĂŶĚŵŽƚŚĞƌʹŝŶĨĂŶƚŝŶƚĞƌĂĐƚŝŽŶ;DƵǌŝŬĞƚ
Ăů͕͘ϮϬϭϯ͖ǀĂŶĞ͕<ůĞďĞƌ͕ΘDŽŽƌĞŶ͕ϮϬϭϮ͖ǀĂŶ/:ǌĞŶĚŽŽƌŶ͕ϭϵϵϱͿ͘
Ϯϯ

Figure 1. Transgenerational transmitters of maternal trauma-related dysregulation. 

ŝƐƚƵƌďĂŶĐĞƐ ŝŶ ƚƌĂƵŵĂƚŝǌĞĚŵŽƚŚĞƌƐ͛ ƐƚƌĞƐƐ ƌĞƐƉŽŶƐĞƐ͕ ŵĞŶƚĂů ŚĞĂůƚŚ͕
ĂŶĚ ŵĞŶƚĂů ƌĞƉƌĞƐĞŶƚĂƚŝŽŶƐ ŝŵƉĂĐƚ ƚŚĞ ŝŶĨĂŶƚ ďŽƚŚ ƉƌĞͲ ĂŶĚ ƉŽƐƚŶĂƚĂůůǇ͕
ƚŚƌŽƵŐŚ ŝŶ ƵƚĞƌŽ ƐƚƌĞƐƐ ĞǆƉŽƐƵƌĞ ;ŽƐƋƵĞƚ ŶůŽǁ Ğƚ Ăů͕͘ ϮϬϬϵ͖ ^ĞŶŐĞƚ Ăů͕͘
ϮϬϭϰͿ ĂŶĚ ĚǇƐƌĞŐƵůĂƚĞĚ ŝŶƚĞƌĂĐƚŝŽŶƐ͖ ƚŚĂƚ ŝƐ͕ ŵĂƚĞƌŶĂů
ŶŽŶĐŽŶƚŝŶŐĞŶƚͬĂĨĨĞĐƚŝǀĞůǇ ĞƌƌŽŶĞŽƵƐ ƌĞƐƉŽŶƐĞƐ ƚŽ ƚŚĞ ŝŶĨĂŶƚ͛Ɛ ĂƚƚĂĐŚŵĞŶƚ
ƐŝŐŶĂůƐ;ĚĞƐĐƌŝďĞĚŝŶĚĞƚĂŝůŝŶƐĞĐƚŝŽŶϭ͘ϯ͘ϭ͖>ǇŽŶƐͲZƵƚŚ͕ϮϬϬϯ͖>ǇŽŶƐͲZƵƚŚΘ
ůŽĐŬ͕ϭϵϵϲ͖>ǇŽŶƐͲZƵƚŚ͕ƌŽŶĨŵĂŶ͕ΘWĂƌƐŽŶƐ͕ϭϵϵϵ͖^ĞŶŐĞƚĂů͕͘ϮϬϭϯͿ͘ /Ŷ
ŚĞƌ ĐĂƐĞ ŝůůƵƐƚƌĂƚŝŽŶ͕ ƌŝĞƚƚĂ ^ůĂĚĞ ĚĞƐĐƌŝďĞƐ ƚŚĞ ĚǇƐƌĞŐƵůĂƚŝŽŶ ďĞƚǁĞĞŶ Ă
ƚƌĂƵŵĂƚŝǌĞĚŵŽƚŚĞƌĂŶĚŚĞƌŝŶĨĂŶƚĂƐĨŽůůŽǁƐ͗

͙͞ŶĂZŽƐĂ ΀ƚŚĞ ŵŽƚŚĞƌ΁ ŝŶƚƌƵĚĞĚ ƵƉŽŶ ^ŽƉŚŝĂ͛Ɛ ΀ƚŚĞ ĨŽƵƌͲŵŽŶƚŚͲŽůĚ ŝŶĨĂŶƚ΁
ƉŚǇƐŝĐĂů ĂŶĚ ǀŝƐƵĂů ƐƉĂĐĞ ŝŶ ĂŶ ĞǆƚƌĞŵĞůǇ ĂŐŐƌĞƐƐŝǀĞ ǁĂǇ ĨŽƌ ŶĞĂƌůǇ ƚǁĞŶƚǇ
ŵŝŶƵƚĞƐ͘^ ŚĞƉŽŬĞĚ͕ƐŚĞůŽŽŵĞĚ͕ƐŚĞƐůĂƉƉĞĚŝŶĂƉůĂǇĨƵůďƵƚǀĞƌǇƌŽƵŐŚǁĂǇ͕ĂŶĚ
ƐŚĞ ŵŽĐŬĞĚ ^ŽƉŚŝĂ͛Ɛ ĚŝƐƚƌĞƐƐ͘ dŚĞ ďĂďǇ ůŽŽŬĞĚ ƐƚƵŶŶĞĚ͕ ĂŶĚ ĂƚƚĞŵƉƚĞĚ ŝŶ Ă
ǀĂƌŝĞƚǇŽĨǁĂǇƐƚŽƌĞŐƵůĂƚĞŚĞƌŵŽƚŚĞƌ͛ƐŝŶƐŝƐƚĞŶƚĂŶĚŽǀĞƌǁŚĞůŵŝŶŐĂƉƉƌŽĂĐŚ͘
ƚ ŵŽŵĞŶƚƐ ƐŚĞ ůŽŽŬĞĚ ĂǁĂǇ ĂŶĚ ƐĞĞŵĞĚ ĂůŵŽƐƚ ĚŝƐƐŽĐŝĂƚĞĚ͕ Ăƚ ŽƚŚĞƌƐ ƐŚĞ
ůŽŽŬĞĚĂĐƚŝǀĞůǇĨƌŝŐŚƚĞŶĞĚĂŶĚďůŝŶŬĞĚŚĞƌĞǇĞƐĂƐŝĨƚƌǇŝŶŐƚŽďůŽƚŚĞƌŵŽƚŚĞƌŽƵƚ͕
ĂƚŽƚŚĞƌƐƐŚĞĨƵƐƐĞĚŵŝůĚůǇ͕ĂŶĚĂƚŽƚŚĞƌƐƐŚĞƐƚƌƵŐŐůĞĚƚŽƉůĂĐĂƚĞǁŝƚŚĂĚĂǌĞĚ
ŚĂůĨͲƐŵŝůĞ͘ ΀͙΁ŶĂZŽƐĂŵŝƐƐĞĚŵĂŶǇŽĨ ŚĞƌďĂďǇ͛ƐĐƵĞƐ͕ŶŽƚĂďůǇŚĞƌ ĨĞĂƌ͕ŚĞƌ
ĚǇƐƌĞŐƵůĂƚŝŽŶ͕ĂŶĚŚĞƌŝŶƚĞŶƚŝŽŶƐ͘͟;^ůĂĚĞ͕ϮϬϬϳ͕Ɖ͘ϮϯϬͿ͘

Ϯϰ
dŚĞĞǆĐĞƌƉƚĂďŽǀĞĚĞƐĐƌŝďĞƐŚŽǁŵĂƚĞƌŶĂů ĨĂŝůƵƌĞ ŝŶĚǇĂĚŝĐ ƌĞŐƵůĂƚŝŽŶ͕
ĂŶĚͬŽƌ ďĞŚĂǀŝŽƌ ƚŚĂƚ ĨƵƌƚŚĞƌ ŝŶĐƌĞĂƐĞƐ ĚŝƐƚƌĞƐƐ͕ ƉƌĞǀĞŶƚƐ ƚŚĞ ŝŶĨĂŶƚ ĨƌŽŵ
ĨŽƌŵŝŶŐĂĨƵŶĐƚŝŽŶĂůƌĞŐƵůĂƚŽƌǇƐƚƌĂƚĞŐǇ͘^ƵĐŚŝŶƚĞƌĂĐƚŝŽŶƐĂƌĞĐŽŶƐŽůŝĚĂƚĞĚ
ŝŶƚŽ ŝŶĨĂŶƚ ŝŶƐĞĐƵƌĞ͕ĂŶĚƐƉĞĐŝĨŝĐĂůůǇĚŝƐŽƌŐĂŶŝǌĞĚ͕ĂƚƚĂĐŚŵĞŶƚƐƚǇůĞďǇ ƚŚĞ
ĞŶĚŽĨƚŚĞĨŝƌƐƚǇĞĂƌ;&ĞůĚŵĂŶΘsĞŶŐƌŽďĞƌ͕ϮϬϭϭ͖>ǇŽŶƐͲZƵƚŚzĞůůŝŶ͕DĞůŶŝĐŬ͕
ΘƚǁŽŽĚ͕ϮϬϬϱ͖DĂĚŝŐĂŶĞƚĂů͕͘ϮϬϬϲͿ͘ZĞĨůĞĐƚŝŶŐƚŚĞŝŶĂďŝůŝƚǇƚŽƌĞƐŽƌƚƚŽ
ƚŚĞŝƌ ĐĂƌĞŐŝǀĞƌ͕ ĚŝƐŽƌŐĂŶŝǌĞĚ ŝŶĨĂŶƚƐ ƐŚŽǁ ĐŽŶĨůŝĐƚŝŶŐ͕ ĚŝƐŽƌŝĞŶƚĞĚ͕ ĂŶĚ
ĨĞĂƌĨƵů ďĞŚĂǀŝŽƌƐ͕ Žƌ ĐŽůůĂƉƐĞ ŝŶ ƉŽƐƚƵƌĞ Ăƚ ƚŝŵĞƐ ŽĨ ŚĞŝŐŚƚĞŶĞĚ ƐƚƌĞƐƐ
;'ƌĂŶƋǀŝƐƚĞƚĂů͕͘ϮϬϭϳ͖,ĞƐƐĞΘDĂŝŶ͕ϮϬϬϬͿ͘dŚĞĐŚŝůĚ͛ƐŝŶƚĞƌŶĂůŝǌĂƚŝŽŶŽĨƚŚĞ
ĚǇƐƌĞŐƵůĂƚĞĚ ŝŶƚĞƌĂĐƚŝŽŶƐ͕ ƚŚĞŶ͕ ĞǆƚĞŶĚƐ ƚŚĞŝƌ ŚĂƌŵĨƵů ĞĨĨĞĐƚƐ ƚŚƌŽƵŐŚŽƵƚ
ƚŚĞ ůŝĨĞƐƉĂŶ ĂŶĚ ŽŶƚŽ ƚŚĞ ŶĞǆƚ ŐĞŶĞƌĂƚŝŽŶ͕ ŵĂŶŝĨĞƐƚŝŶŐ ĂƐ ĂĨĨĞĐƚŝǀĞ ĂŶĚ
ďĞŚĂǀŝŽƌĂů ƉƌŽďůĞŵƐ ŝŶ ĐŚŝůĚŚŽŽĚ͖ ŵŽŽĚ͕ ƉĞƌƐŽŶĂůŝƚǇ͕ ĂŶĚ ĚŝƐƐŽĐŝĂƚŝǀĞ
ĚŝƐŽƌĚĞƌƐ ŝŶ ĂĚƵůƚŚŽŽĚ͖ ĂŶĚ ĚŝƐƚƵƌďĂŶĐĞƐ ŝŶ ŶĞǆƚͲŐĞŶĞƌĂƚŝŽŶ ƉĂƌĞŶƚŝŶŐ
;>ǇŽŶƐͲZƵƚŚΘ:ĂĐŽďǀŝƚǌ͕ϮϬϬϴ͖>ǇŽŶƐͲZƵƚŚ͕DĞůŶŝĐŬ͕WĂƚƌŝĐŬ͕Θ,ŽďƐŽŶ͕ϮϬϬϳ͖
DĂĚŝŐĂŶ͕DŽƌĂŶ͕^ĐŚƵĞŶŐĞů͕KƚƚĞŶ͕ΘWĞĚĞƌƐŽŶ͕ϮϬϬϳ͖ǀĂŶ/:ǌĞŶĚŽŽƌŶĞƚĂů͕͘
ϭϵϵϵͿ͘
dŽĂůĂƌŐĞďƵƚŶŽƚĐŽŵƉůĞƚĞĞǆƚĞŶƚ;ƐĞĞ͕Ğ͘Ő͕͘&ĞůĚŵĂŶΘsĞŶŐƌŽďĞƌ͕ϮϬϭϭ͖
>ĞǀǇ͕ϮϬϬϲ͖ǀĂŶĞĞƚĂů͕͘ϮϬϭϮͿ͕ƚŚĞƐƚƵĚŝĞƐĐŝƚĞĚŚĞƌĞŚĂǀĞŝŶǀĞƐƚŝŐĂƚĞĚƵƌŽͲ
ŵĞƌŝĐĂŶǁŽŵĞŶƚƌĂƵŵĂƚŝǌĞĚŝŶƚŚĞŝƌĞĂƌůǇĂŶĚůĂƚĞƌŝŶƚŝŵĂƚĞƌĞůĂƚŝŽŶƐŚŝƉƐ͘
ƐǁŝƚŚ ƌĞŽƌŐĂŶŝǌĂƚŝŽŶ ŝŶ ƚƌĂŶƐŝƚŝŽŶ ƚŽŵŽƚŚĞƌŚŽŽĚ͕ ƌĞƐĞĂƌĐŚ ŝƐ ůŝŵŝƚĞĚŽŶ
ƚƌĂƵŵĂͲŝŶĨůŝĐƚĞĚ ĚǇƐƌĞŐƵůĂƚŝŽŶ ĂŵŽŶŐ ǁŽŵĞŶ ŝŶ ƚŚĞŝƌ ƉƌĞͲ ĂŶĚ ƉŽƐƚŶĂƚĂů
ƉĞƌŝŽĚŝŶƚŚĞDĂũŽƌŝƚǇtŽƌůĚ͘tĞĂĚĚƌĞƐƐƚŚŝƐŵĂƚƚĞƌŝŶƚŚĞŶĞǆƚƐĞĐƚŝŽŶŝŶ
ƌĞůĂƚŝŽŶƚŽƚŚĞƉĂƌƚŝĐŝƉĂŶƚƐŽĨƚŚĞƉƌĞƐĞŶƚǁŽƌŬ͘
1.3 The present work: high-risk mothers with traumatic histories 
dǁŽƚǇƉĞƐŽĨĐŽŵƉůĞǆƚƌĂƵŵĂƐĂƌĞĞǆĂŵŝŶĞĚŝŶƚŚŝƐĚŝƐƐĞƌƚĂƚŝŽŶ͗ĐŚŝůĚŚŽŽĚ
ĐĂƌĞŐŝǀĞƌͲŝŶĨůŝĐƚĞĚƚƌĂƵŵĂƐ͕ĂŶĚĞǆƉŽƐƵƌĞƚŽƚƌĂƵŵĂƚŝĐǁĂƌĞǀĞŶƚƐƉƌŝŽƌƚŽ
ƉƌĞŐŶĂŶĐǇĂŶĚŝŶƚŚĞƉŽƐƚŶĂƚĂůƉĞƌŝŽĚƐ͘^ƉĞĐŝĨŝĐĂůůǇ͕ƚŚĞƐƚƵĚǇŝŶǀĞƐƚŝŐĂƚĞƐ
ŚŽǁƚŚĞƐĞƚƌĂƵŵĂƐ͕ĂƐǁĞůůĂƐŵĂƚĞƌŶĂůŵĞŶƚĂůƌĞƉƌĞƐĞŶƚĂƚŝŽŶƐĂŶĚŵĞŶƚĂů
ŚĞĂůƚŚƐǇŵƉƚŽŵƐ͕ĐŽŶƚƌŝďƵƚĞƚŽŵĂƚĞƌŶĂů͕ ŝŶĨĂŶƚ͕ĂŶĚĚǇĂĚŝĐĚǇƐƌĞŐƵůĂƚŝŽŶ
ĂŵŽŶŐĚŝĨĨĞƌĞŶƚŚŝŐŚͲƌŝƐŬŵŽƚŚĞƌƐĂŶĚƚŚĞŝƌŝŶĨĂŶƚƐŝŶƚŚĞƉƌĞͲĂŶĚƉŽƐƚŶĂƚĂů
ƉĞƌŝŽĚƐ͗ ŐƌŽƵƉƐ ŽĨ &ŝŶŶŝƐŚ ƐƵďƐƚĂŶĐĞͲĂďƵƐŝŶŐ ;ƌƚŝĐůĞ /Ϳ ĂŶĚ ǁĂƌͲĞǆƉŽƐĞĚ
WĂůĞƐƚŝŶŝĂŶŵŽƚŚĞƌƐ ;ƌƚŝĐůĞƐ //Θ ///Ϳ͕ ĂŶĚ ŝŶ ƚŚĞ ĐĂƐĞŽĨ Ă &ŝŶŶŝƐŚŵŽƚŚĞƌ
ĞŶƌŽůůĞĚŝŶƉĂƌĞŶƚͲŝŶĨĂŶƚƉƐǇĐŚŽƚŚĞƌĂƉǇ;ƌƚŝĐůĞ/sͿ͘
dŚŝƐ ƐĞĐƚŝŽŶ ĨŝƌƐƚ ĚĞƐĐƌŝďĞƐ ƚŚĞ ĐŽŵƉůĞǆ ƚƌĂƵŵĂƐƵŶĚĞƌ ƐƚƵĚǇ ĂŶĚ ƚŚĞŝƌ
ĚǇƐƌĞŐƵůĂƚŝŶŐ ŝŵƉĂĐƚ͘^ĞĐŽŶĚ͕ ŝƚƐƵŵŵĂƌŝǌĞƐĞǆŝƐƚŝŶŐĞǀŝĚĞŶĐĞŽĨŵĂƚĞƌŶĂů
Ϯϱ
ŵĞŶƚĂůŚĞĂůƚŚƐǇŵƉƚŽŵƐĂŶĚƐƚƌĞƐƐ͕ĂƐǁĞůůĂƐŵĞŶƚĂů ƌĞƉƌĞƐĞŶƚĂƚŝŽŶƐ͕ĂƐ
ƚƌĂŶƐŵŝƚƚĞƌƐŽĨĚǇƐƌĞŐƵůĂƚŝŽŶ͘
1.3.1 Caregiver-inflicted traumas in childhood 
/Ŷ ƚŚŝƐĚŝƐƐĞƌƚĂƚŝŽŶ͕ĐĂƌĞŐŝǀĞƌͲŝŶĨůŝĐƚĞĚĞĂƌůǇ ƚƌĂƵŵĂƐĂƌĞĐŽŶĐĞƉƚƵĂůŝǌĞĚĂƐ
ĂƚƚĂĐŚŵĞŶƚ ƚƌĂƵŵĂ ;ƌƚŝĐůĞƐ / Θ /sͿ ĂŶĚ ĐŚŝůĚŚŽŽĚ ĞŵŽƚŝŽŶĂů Žƌ ƉŚǇƐŝĐĂů
ĂďƵƐĞ ďǇ ŵŽƚŚĞƌ Žƌ ĨĂƚŚĞƌ ;ƌƚŝĐůĞ //Ϳ͘ ƚƚĂĐŚŵĞŶƚ ƚƌĂƵŵĂ ƌĞĨĞƌƐ ƚŽ
ĚĞǀĞůŽƉŵĞŶƚĂů ƚƌĂƵŵĂ ĂƌŝƐŝŶŐ ĨƌŽŵ ŽǀĞƌǁŚĞůŵŝŶŐ ĂŶĚ ĚǇƐƌĞŐƵůĂƚŝŶŐ
ĞǆƉĞƌŝĞŶĐĞƐǁŝƚŚŽŶĞ͛ƐĐĂƌĞŐŝǀĞƌƐ͕ŝŶĐůƵĚŝŶŐďƵƚŶŽƚƌĞƐƚƌŝĐƚĞĚƚŽĂďƵƐĞ;ƐĞĞ
^ĐŚŽƌĞ͕ϮϬϭϬ͕ϮϬϭϯͿ͘
/ŶĐŽŶƐŝĚĞƌŝŶŐǁŚĂƚĐŽŶƐƚŝƚƵƚĞƐĂƚƌĂƵŵĂƚŝĐĞǆƉĞƌŝĞŶĐĞ͕ĂĚĞǀĞůŽƉŵĞŶƚĂů
ƵŶĚĞƌƐƚĂŶĚŝŶŐ ŝƐ ĐƌƵĐŝĂů͘ &Žƌ ƐŵĂůů ĐŚŝůĚƌĞŶ͕ Ă ƉĂƌĞŶƚ͛Ɛ ĨĂŝůƵƌĞ ŝŶ ĚǇĂĚŝĐ
ƌĞŐƵůĂƚŝŽŶ ůĞĂǀĞƐ ƚŚĞŵ ŝŶĂƐƚĂƚĞŽĨ ŝŶƚŽůĞƌĂďůĞĂƌŽƵƐĂů ;>ŝĞďĞƌŵĂŶ͕ϮϬϬϰ͖
^ĐŚĞĞƌŝŶŐĂΘĞĂŶĂŚ͕ϮϬϬϭͿ͘dŚĞŚĂƌŵĨƵůĞĨĨĞĐƚƐŽĨƉĂƌĞŶƚƐ͛ĞŵŽƚŝŽŶĂůĂŶĚ
ƉŚǇƐŝĐĂů ĂďƵƐĞ ĂƌĞǁŝĚĞůǇ ƌĞĐŽŐŶŝǌĞĚ ;ĂŝůĞǇ͕ ĞKůŝǀĞŝƌĂ͕tŽůĨĞ͕ ǀĂŶƐ͕ Θ
,ĂƌƚǁŝĐŬ͕ϮϬϭϮ͖EŽƌŵĂŶĞƚĂů͕͘ϮϬϭϮͿ͘/ŶĂĚĚŝƚŝŽŶ͕ĂƚƚĂĐŚŵĞŶƚƌĞƐĞĂƌĐŚŚĂƐ
ŝĚĞŶƚŝĨŝĞĚŵŽƌĞƐƉĞĐŝĨŝĐŵĂŶŝĨĞƐƚĂƚŝŽŶƐŽĨĚǇƐƌĞŐƵůĂƚŝŶŐ;ĂůƐŽƌĞĨĞƌƌĞĚƚŽĂƐ
͚ĂƚǇƉŝĐĂů͛ Žƌ ͚ĂŶŽŵĂůŽƵƐ͛Ϳ ĐĂƌĞŐŝǀŝŶŐ͕ ƐƵĐŚ ĂƐ ĂĨĨĞĐƚŝǀĞůǇ ĐŽŶƚƌĂĚŝĐƚŽƌǇ͕
ĨĞĂƌĨƵů͕ ŚĞůƉůĞƐƐ͕ ĚŝƐƐŽĐŝĂƚŝǀĞ͕ ƌŽůĞͲƌĞǀĞƌƐĞĚ͕ ŚŽƐƚŝůĞ͕ ĂŶĚ ǁŝƚŚĚƌĂǁŶ
ďĞŚĂǀŝŽƌƐ͕ĂƐƐŽƵƌĐĞƐŽĨĚŝƐŽƌŐĂŶŝǌĂƚŝŽŶƚŽĐŚŝůĚĚĞǀĞůŽƉŵĞŶƚ;,ĞƐƐĞΘDĂŝŶ͕
ϮϬϬϬ͖ >ǇŽŶƐͲZƵƚŚ Ğƚ Ăů͕͘ ϭϵϵϵď͖ DĂĚŝŐĂŶ Ğƚ Ăů͕͘ ϮϬϬϲͿ͘ &ĞĂƌĨƵůͬ,ĞůƉůĞƐƐ
ďĞŚĂǀŝŽƌƐĐĂŶďĞƐƵďƚůĞĂŶĚŚĂǀĞďĞĞŶƵŶĚĞƌƌĞĐŽŐŶŝǌĞĚŽƌĐŽŶĨƵƐĞĚǁŝƚŚ
ŵĂƚĞƌŶĂůƐĞŶƐŝƚŝǀŝƚǇŝŶƚŚĞƉĂƐƚ͘ĞƚƚĞƌĂǁĂƌĞŶĞƐƐĂŶĚŝĚĞŶƚŝĨŝĐĂƚŝŽŶŽĨƐƵĐŚ
ĐĂƌĞŐŝǀŝŶŐƉƌŽĨŝůĞ ŝƐ ŶĞĞĚĞĚ͕ ĂƐ ƚŚĞǇŵĂǇďĞ ůŝŶŬĞĚ ƚŽ ŝŶĨĂŶƚĚŝƐŽƌŐĂŶŝǌĞĚ
ĂƚƚĂĐŚŵĞŶƚŝŶůŽǁͲƌŝƐŬƐĂŵƉůĞƐǁŚĞƌĞĐŚŝůĚĂďƵƐĞŝƐƌĂƌĞ;ƵƌĞĂƵ͕DĂƌƚŝŶ͕Θ
>ǇŽŶƐͲZƵƚŚ͕ϮϬϭϬ͖>ǇŽŶƐͲZƵƚŚΘ^ƉŝĞůŵĂŶ͕ϮϬϬϰͿ͘
ĂƌůǇ ĐĂƌĞŐŝǀĞƌͲŝŶĨůŝĐƚĞĚ ƚƌĂƵŵĂƐ ĂƌĞ ƐƉĞĐŝĨŝĐĂůůǇ ŚĂƌŵĨƵů ďĞĐĂƵƐĞ ƚŚĞǇ
ĚŝƐƚƵƌď ŝŶĚŝǀŝĚƵĂůƐ͛ ƌĞŐƵůĂƚŽƌǇ ĚĞǀĞůŽƉŵĞŶƚ ĂŶĚ ƐŽĐŝĂů ůĞĂƌŶŝŶŐ͘ &ŝƌƐƚ͕ ƚŚĞ
ĞǆƉĞƌŝĞŶĐĞƐ ŽĨ ŽǀĞƌǁŚĞůŵŝŶŐ ƐƚƌĞƐƐ͕ Žƌ ͚ƐƚĂƚĞƐ͕͛ ĂƌĞ ĐŽŶƐŽůŝĚĂƚĞĚ ŝŶƚŽ
ƉĞƌŵĂŶĞŶƚ ǀƵůŶĞƌĂďŝůŝƚǇ ƚŽ ƐƚƌĞƐƐ͕ Žƌ ͚ƚƌĂŝƚƐ͕͛ ǀŝĂ ƚŚĞ ĞǆƉĞƌŝĞŶĐĞͲĞǆƉĞĐƚŝŶŐ
ĐĞŶƚƌĂů ŶĞƌǀŽƵƐ ƐǇƐƚĞŵ ;WĞƌƌǇ͕ WŽůůĂƌĚ͕ ůĂŬůĞǇ͕ ĂŬĞƌ͕ Θ sŝŐŝůĂŶƚĞ͕ ϭϵϵϱͿ͘
^ĞĐŽŶĚ͕ ĚǇƐƌĞŐƵůĂƚŝŶŐ ĐĂƌĞŐŝǀĞƌƐ ĨĂŝů ƚŽ ĂĐƚ ĂƐ ͚ŶĂƚƵƌĂů ƉĞĚĂŐŽŐŝƐƚƐ͛ ǁŚŽ
ƚĞĂĐŚ ƚŚĞ ĐŚŝůĚ ĐƵůƚƵƌĂůůǇ ƐĂůŝĞŶƚ ǁĂǇƐ ŽĨ ƐĞůĨͲĞǆƉƌĞƐƐŝŽŶ ĂŶĚ ƌĞůĂƚŝŶŐ ƚŽ
ŽƚŚĞƌƐ ;&ŽŶĂŐǇΘůůŝƐŽŶ͕ϮϬϭϰ͖&ŽŶĂŐǇ͕'ĞƌŐĞůǇ͕ΘdĂƌŐĞƚ͕ϮϬϬϳ͖'ĞƌŐĞůǇ͕
ϮϬϬϳͿ͘ZĞƐĞĂƌĐŚŽŶƵƌŽͲŵĞƌŝĐĂŶŵŽƚŚĞƌƐƐŚŽǁƐƚŚĂƚ͕ĂƐĂĐŽŶƐĞƋƵĞŶĐĞ͕
Ϯϲ
ƐƵƌǀŝǀŽƌƐĚĞǀĞůŽƉĂĨĨĞĐƚŝǀĞ;ŶĚĂĞƚĂů͕͘ϮϬϬϲͿĂŶĚƉĞƌƐŽŶĂůŝƚǇĚŝƐŽƌĚĞƌƐ;Ăůů
Θ>ŝŶŬƐ͕ϮϬϬϵ͖,ĞƌŵĂŶ͕WĞƌƌǇ͕ΘǀĂŶĚĞƌ<ŽůŬ͕ϭϵϴϵͿ͘
/ŵƉŽƌƚĂŶƚůǇ͕ ůĂƚĞƌ ĐůŽƐĞ ƌĞůĂƚŝŽŶƐŚŝƉƐ͕ ŝŶĐůƵĚŝŶŐ ŝŶƚĞƌĂĐƚŝŶŐ ǁŝƚŚ ŽŶĞ͛Ɛ
ŝŶĨĂŶƚ͕ ƌĞͲĞǀŽŬĞ ƐŝŵŝůĂƌ ƵŶŵŽĚƵůĂƚĞĚ ĂƌŽƵƐĂů͕ ƐƚƌĞƐƐ͕ ĂŶĚĞŵŽƚŝŽŶƐ ƚŚĂƚ Ă
ŵŽƚŚĞƌŚĂƐĞǆƉĞƌŝĞŶĐĞĚŝŶƌĞůĂƚŝŽŶƚŽŚĞƌĐĂƌĞŐŝǀĞƌ;ƐͿ͕ǁŚŝĐŚŝŶƚƵƌŶďůŽĐŬ
ŵĂƚĞƌŶĂůĂďŝůŝƚǇƚŽŵĞŶƚĂůŝǌĞŚĞƌŽǁŶŽƌŚĞƌŝŶĨĂŶƚ͛ƐĞǆƉĞƌŝĞŶĐĞƐ;'ĞŽƌŐĞΘ
^ŽůŽŵŽŶ͕ϮϬϭϭ͖DĂǇĞƐ͕ϮϬϬϬ͖^ĐŚĞĐŚƚĞƌĞƚĂů͕͘ϮϬϬϱͿ͘ƐĂƌĞƐƵůƚ͕ŵŽƚŚĞƌƐ
ǁŝƚŚ Ă ŚŝƐƚŽƌǇ ŽĨ ĐĂƌĞŐŝǀĞƌͲŝŶĨůŝĐƚĞĚ ƚƌĂƵŵĂ ĂƌĞ Ăƚ ƌŝƐŬ ŽĨ ƚƌĂŶƐŵŝƚƚŝŶŐ
ƚƌĂƵŵĂƚŝĐĚǇƐƌĞŐƵůĂƚŝŽŶ;>ǇŽŶƐͲZƵƚŚ͕ϮϬϬϯ͖>ǇŽŶƐͲZƵƚŚ͕DĞůŶŝĐŬ͕ƌŽŶĨŵĂŶ͕
^ŚĞƌƌǇ͕ Θ >ůĂŶĂƐ͕ ϮϬϬϰͿ ĂŶĚ ƉƐǇĐŚŽƉĂƚŚŽůŽŐǇ ;WůĂŶƚ͕ :ŽŶĞƐ͕ WĂƌŝĂŶƚĞ͕ Θ
WĂǁůďǇ͕ ϮϬϭϳ͖ WůĂŶƚ͕ WĂǁůďǇ͕ WĂƌŝĂŶƚĞ͕ Θ :ŽŶĞƐ͕ ϮϬϭϴ͖ ZŝũůĂĂƌƐĚĂŵ Ğƚ Ăů͕͘
ϮϬϭϰͿĨƌŽŵŽŶĞŐĞŶĞƌĂƚŝŽŶƚŽĂŶŽƚŚĞƌ͘
1.3.1.1 Substance-abusing women and childhood caregiver-inflicted trauma 
ƌƚŝĐůĞ / ƐƚƵĚŝĞƐ ƚƌĞĂƚŵĞŶƚͲĞŶƌŽůůĞĚ ƐƵďƐƚĂŶĐĞͲĂďƵƐŝŶŐ ŵŽƚŚĞƌƐ͘ WƌŝŽƌ
ƌĞƐĞĂƌĐŚƐŚŽǁƐƚŚĂƚĐŚŝůĚŚŽŽĚĐĂƌĞŐŝǀĞƌͲŝŶĨůŝĐƚĞĚƚƌĂƵŵĂƐĐŚĂƌĂĐƚĞƌŝǌĞƚŚĞ
ŚŝƐƚŽƌŝĞƐ ŽĨ ƐƵďƐƚĂŶĐĞͲĂďƵƐŝŶŐ ƉƌĞŐŶĂŶƚ ĂŶĚ ƉŽƐƚƉĂƌƚƵŵ ǁŽŵĞŶ ;'ƌĞůůĂ͕
^ƚĞŝŶ͕ Θ 'ƌĞĞŶǁĞůů͕ ϮϬϬϱ͖ ,ĂŶƐ͕ ϭϵϵϵ͖ <ĂůƚĞŶďĂĐŚ͕ ϮϬϭϯͿ͘ /Ŷ ĨĂĐƚ͕ ƐŽŵĞ
ƐĐŚŽůĂƌƐ ƵŶĚĞƌƐƚĂŶĚ ƐƵďƐƚĂŶĐĞ ĂďƵƐĞ ĂƐ Ă ŵĂůĂĚĂƉƚŝǀĞ ƐĞůĨͲƌĞŐƵůĂƚŝŽŶ
ĂƚƚĞŵƉƚ ŝŶ ƚŚĞ ĂďƐĞŶĐĞ ŽĨ ŝŶƚĞƌŶĂůŝǌĞĚ ƌĞŐƵůĂƚŝŶŐ ƌĞůĂƚŝŽŶƐŚŝƉƐ ;ŝŚĂŶ͕
tŝŶƐƚĞĂĚ͕>ĂƵůŝƐ͕Θ&Ğŝƚ͕ϮϬϭϰ͖WĂĚǇŬƵůĂΘŽŶŬůŝŶ͕ϮϬϭϬͿ͘
WĞƌŝŶĂƚĂůƐƵďƐƚĂŶĐĞĂďƵƐĞŝƐŶŽƚĂŶŝƐŽůĂƚĞĚƉƌŽďůĞŵ͕ďƵƚŝŶƐƚĞĂĚƚǇƉŝĐĂůůǇ
ĂŶ ŝŶĚŝĐĂƚŽƌ ŽĨ ĂĐĐƵŵƵůĂƚĞĚ ƉƐǇĐŚŽƐŽĐŝĂů ƌŝƐŬƐ ƐƵĐŚ ĂƐ ŵĞŶƚĂů ŚĞĂůƚŚ
ƉƌŽďůĞŵƐ͕ůĂĐŬŽĨƐŽĐŝĂůƐƵƉƉŽƌƚ͕ƵŶƉůĂŶŶĞĚƉƌĞŐŶĂŶĐŝĞƐ͕ƐŝŶŐůĞƉĂƌĞŶƚŝŶŐŽƌ
ƵŶƐƚĂďůĞƉĂƌƚŶĞƌ ƌĞůĂƚŝŽŶƐŚŝƉƐ͕ ůŽǁĞĚƵĐĂƚŝŽŶĂůĂŶĚƐŽĐŝŽĞĐŽŶŽŵŝĐƐƚĂƚƵƐ͕
ĂŶĚŽǀĞƌĂůůĐŚĂŽƚŝĐůŝĨĞƐŝƚƵĂƚŝŽŶ;Ğůƚ͕WƵŶĂŵćŬŝ͕WĂũƵůŽ͕WŽƐĂ͕ΘdĂŵŵŝŶĞŶ͕
ϮϬϬϵ͖ ,ĂŶƐ͕ ĞƌŶƐƚĞŝŶ͕ Θ ,ĞŶƐŽŶ͕ ϭϵϵϵ͖ ^ƵĐŚŵĂŶ͕ DĐDĂŚŽŶ͕ ^ůĂĚĞ͕ Θ
>ƵƚŚĂƌ͕ϮϬϬϱͿ͕ĂůůŽĨǁŚŝĐŚĐŽŶƚƌŝďƵƚĞƚŽĐŽŵƉƌŽŵŝƐŝŶŐĐĂƌĞŐŝǀŝŶŐ͘
ŽŶƐĞƋƵĞŶƚůǇ͕ ƐƵďƐƚĂŶĐĞͲĂďƵƐŝŶŐ ǁŽŵĞŶ ĚŝƐƉůĂǇ ďŽƚŚ ƐĞůĨͲ ĂŶĚ ŽƚŚĞƌͲ
ĚǇƐƌĞŐƵůĂƚŝŽŶ ŝŶ ƚŚĞŝƌ ƚƌĂŶƐŝƚŝŽŶ ƚŽŵŽƚŚĞƌŚŽŽĚ͘ /Ŷ ĂĚĚŝƚŝŽŶ ƚŽ ŚŝƐƚŽƌǇ ŽĨ
ƚƌĂƵŵĂ ĂŶĚ ĂĐĐƵŵƵůĂƚĞĚ ƌŝƐŬƐ͕ ƚŚĞ ƐƵďƐƚĂŶĐĞ ŵŝƐƵƐĞ ŝŶ ŝƚƐĞůĨ ŶĞŐĂƚŝǀĞůǇ
ĂĨĨĞĐƚƐƚŚĞƐĞŵŽƚŚĞƌƐ͛ĂďŝůŝƚŝĞƐƚŽƌĞŐƵůĂƚĞƚŚĞŝƌĞŵŽƚŝŽŶƐĂŶĚƌĞĨůĞĐƚŽŶƚŚĞŝƌ
ďĞŚĂǀŝŽƌ ĂŶĚ ĚǇĂĚŝĐ ŝŶƚĞƌĂĐƚŝŽŶƐ ;ĂůĞƌ Θ sŽůŬŽǁ͕ ϮϬϬϲ͖ &ůǇŬƚ͕ ϮϬϭϰ͖
'ŽůĚƐƚĞŝŶ Ğƚ Ăů͕͘ ϭϵϵϵͿ͘ &ƵƌƚŚĞƌ͕ ǁŚĞŶ ĐĞĂƐŝŶŐ Žƌ ĂƚƚĞŵƉƚŝŶŐ ƚŽ ĐĞĂƐĞ
ƐƵďƐƚĂŶĐĞ ĂďƵƐĞ͕ ƚŚĞ ǁŽŵĞŶ ůŽƐĞ ƚŚĞ ƐĞůĨͲƌĞŐƵůĂƚŽƌǇ ƐƚƌĂƚĞŐǇ ƚŚĞǇ ŚĂǀĞ
ƉƌĞǀŝŽƵƐůǇ ƌĞůŝĞĚƵƉŽŶ ;DĂǇĞƐΘdƌƵŵĂŶ͕ϮϬϬϮͿ͘ /Ŷ ŝŶƚĞƌĂĐƚŝŽŶƐǁŝƚŚ ƚŚĞŝƌ
ŝŶĨĂŶƚƐ͕ƐƵďƐƚĂŶĐĞͲĂďƵƐŝŶŐŵŽƚŚĞƌƐƚǇƉŝĐĂůůǇĚŝƐƉůĂǇůĂĐŬŽĨĂƚƚƵŶĞŵĞŶƚĂŶĚ
Ϯϳ
ƐƚƌƵĐƚƵƌŝŶŐ͕ĂƐǁĞůůĂƐŚĂƌƐŚŶĞƐƐ͕ĨůĂƚŶĞƐƐ͕ĂŶĚŚŽƐƚŝůŝƚǇ;ĞůƚĞƚĂů͕͘ϮϬϭϮ͖&ůǇŬƚ
ĞƚĂů͕͘ϮϬϭϮ͖WĂũƵůŽ͕^ĂǀŽŶůĂŚƚŝ͕^ŽƵƌĂŶĚĞƌ͕WŝŚĂ͕Θ,ĞůĞŶŝƵƐ͕ϮϬϬϭ͖^ĂůŽĞƚĂů͕͘
ϮϬϭϬͿ͘ dŚĞ ŝŶĨĂŶƚƐ͛ ĞǆƉŽƐƵƌĞ ƚŽ ŵĂƚĞƌŶĂů ŵĞŶƚĂů ŚĞĂůƚŚ ƐǇŵƉƚŽŵƐ ĂŶĚ
ƐƵďƐƚĂŶĐĞĂďƵƐĞŝŶƵƚĞƌŽĐŽŶƚƌŝďƵƚĞƐƚŽƚŚĞĚǇĂĚŝĐĚǇƐƌĞŐƵůĂƚŝŽŶďǇŵĂŬŝŶŐ
ƚŚĞŵ ůĞƐƐ ŝŶǀŽůǀĞĚ ĂŶĚ ŚĂƌĚĞƌ ƚŽ ƐŽŽƚŚĞ ;ĞĞŐŚůǇ͕ &ƌĂŶŬ͕ ZŽƐĞͲ:ĂĐŽďƐ͕
ĂďƌĂů͕ΘdƌŽŶŝĐŬ͕ϮϬϬϯ͖dƌŽŶŝĐŬĞƚĂů͕͘ϮϬϬϱͿ͘
ĞƐƉŝƚĞƚŚĞŝŵƉŽƌƚĂŶĐĞŽĨĂƚƚĂĐŚŵĞŶƚƌĞƉƌĞƐĞŶƚĂƚŝŽŶƐĨŽƌƐĞůĨͲĂŶĚĚǇĂĚŝĐ
ƌĞŐƵůĂƚŝŽŶ͕ƌĞƐĞĂƌĐŚŽŶƚŚĞŝƌŝŵƉŽƌƚĂŶĐĞĂŵŽŶŐƐƵďƐƚĂŶĐĞͲĂďƵƐŝŶŐǁŽŵĞŶ
ŝŶƚƌĂŶƐŝƚŝŽŶƚŽŵŽƚŚĞƌŚŽŽĚŝƐƐĐĂƌĐĞ͘ĐĐŽƌĚŝŶŐůǇ͕ŝŶƌƚŝĐůĞ/͕ǁĞŝŶǀĞƐƚŝŐĂƚĞ
ŚŽǁ ƐƵďƐƚĂŶĐĞͲĂďƵƐŝŶŐ ŵŽƚŚĞƌƐ͛ ĂƚƚĂĐŚŵĞŶƚ ƌĞƉƌĞƐĞŶƚĂƚŝŽŶƐ ĂƌĞ
ĂƐƐŽĐŝĂƚĞĚ ǁŝƚŚ ƚŚĞŝƌ ƉƌĞŶĂƚĂů ĞŵŽƚŝŽŶ ƉƌŽĐĞƐƐŝŶŐ ĂŶĚ ƚŚĞ ƋƵĂůŝƚǇ ŽĨ
ŝŶƚĞƌĂĐƚŝŽŶǁŝƚŚƚŚĞŝƌĨŽƵƌͲŵŽŶƚŚͲŽůĚŝŶĨĂŶƚƐ͘
1.3.1.2 The role of childhood abuse among war-exposed mothers 
dŚĞƌĞ ŝƐ Ă ůĂĐŬŽĨ ƉƌŝŽƌ ƌĞƐĞĂƌĐŚŽŶ ƚŚĞ ŝŵƉĂĐƚŽĨĐĂƌĞŐŝǀĞƌͲŝŶĨůŝĐƚĞĚĞĂƌůǇ
ƚƌĂƵŵĂƐŽŶƚƌĂŶƐŝƚŝŽŶƚŽŵŽƚŚĞƌŚŽŽĚŝŶǁĂƌĐŽŶĚŝƚŝŽŶƐ͘tĞĂĚĚƌĞƐƐƚŚŝƐŐĂƉ
ŝŶ ƌƚŝĐůĞ // ďǇ ĞǆĂŵŝŶŝŶŐ ĐŚŝůĚŚŽŽĚ ĞŵŽƚŝŽŶĂů ĂŶĚ ƉŚǇƐŝĐĂů ĂďƵƐĞ ŝŶ
WĂůĞƐƚŝŶŝĂŶŵŽƚŚĞƌƐ;ǁŚŽĂƌĞĚĞƐĐƌŝďĞĚŝŶŵŽƌĞĚĞƚĂŝůďĞůŽǁͿ͘^ƚƵĚǇŽĨƚŚĞ
ĚǇƐƌĞŐƵůĂƚŝŶŐŝŵƉĂĐƚƐŽĨĐŚŝůĚŚŽŽĚĂďƵƐĞĂŵŽŶŐŵŽƚŚĞƌƐůŝǀŝŶŐŝŶĚĂŶŐĞƌŽƵƐ
ĞŶǀŝƌŽŶŵĞŶƚƐ ŝƐ ŶĞĞĚĞĚ ĨŽƌ ƐĞǀĞƌĂů ƌĞĂƐŽŶƐ͘ &ŝƌƐƚ͕ ĐŚŝůĚŚŽŽĚ ĂďƵƐĞ
ĞǆƉĞƌŝĞŶĐĞƐ ŵŝŐŚƚ ďĞ ƐƉĞĐŝĨŝĐĂůůǇ ƉƌĞǀĂůĞŶƚ ĂŵŽŶŐ ŵŽƚŚĞƌƐ ůŝǀŝŶŐ ŝŶ ǁĂƌ
ǌŽŶĞƐ͕ĂƐƚŚĞďƵƌĚĞŶŝŶŐŽĨƉƌŽůŽŶŐĞĚŵŝůŝƚĂƌǇĐŽŶĨůŝĐƚĐĂŶŚĂǀĞƐƉĞĐŝĨŝĐĂůůǇ
ƉƌŽǀŽŬĞĚ ĂďƵƐŝǀĞ ƉĂƌĞŶƚŝŶŐ ŝŶ ƚŚĞŝƌ ŽǁŶ ĐĂƌĞŐŝǀĞƌƐ ;ĂƚĂŶŝ͕ ^ĐŚĂƵĞƌ͕ Θ
EĞƵŶĞƌ͕ϮϬϬϴ͖^ĂŝůĞ͕ƌƚů͕EĞƵŶĞƌ͕ΘĂƚĂŶŝ͕ϮϬϭϰͿ͘ ^ĞĐŽŶĚ͕ ƚŚĞŚŝŐŚͲƐƚƌĞƐƐ
ĐŽŶƚĞǆƚĐĂŶƐƉĞĐŝĨŝĐĂůůǇĂĐƚŝǀĂƚĞƐƵĐŚĞĂƌůŝĞƌƚƌĂƵŵĂƐ;ŽǁůďǇ͕ϭϵϳϯ͖ĚĞ<ůŽĞƚ͕
^ŝďƵŐ͕,ĞůŵĞƌŚŽƌƐƚ͕Θ^ĐŚŵŝĚƚ͕ϮϬϬϱ͖DŝŬƵůŝŶĐĞƌΘ^ŚĂǀĞƌ͕ϮϬϭϮͿ͘dŚŝƌĚ͕ƚŚĞ
ŵŽƚŚĞƌƐǁŝƚŚ ĞĂƌůǇ ƚƌĂƵŵĂƐ ĐĂŶ ďĞ ƐƉĞĐŝĨŝĐĂůůǇ ǀƵůŶĞƌĂďůĞ ƚŽ ƚŚĞ ĂĚǀĞƌƐĞ
ĞĨĨĞĐƚƐ ůĂƚĞƌ ƚƌĂƵŵĂƚŝĐĞǀĞŶƚƐ ƐƵĐŚĂƐǁĂƌĞǆƉŽƐƵƌĞ ;ĚĞ<ůŽĞƚĞƚĂů͕͘ϮϬϬϱ͖
ZŽƚŚ͕EĞǁŵĂŶ͕ WĞůĐŽǁŝƚǌ͕ ǀĂŶĚĞƌ <ŽůŬ͕ΘDĂŶĚĞů͕ ϭϵϵϳͿ͘ĐĐŽƌĚŝŶŐůǇ͕ ŝŶ
ƌƚŝĐůĞ //͕ǁĞ ƐƚƵĚǇ ƚŚĞ ĞĨĨĞĐƚƐ ŽĨ WĂůĞƐƚŝŶŝĂŶŵŽƚŚĞƌƐ͛ ĐŚŝůĚŚŽŽĚ ĂďƵƐĞ͕
ĂůŽŶĞĂŶĚǁŚĞŶĂĐĐƵŵƵůĂƚĞĚǁŝƚŚĐƵƌƌĞŶƚǁĂƌĞǆƉŽƐƵƌĞ͕ŽŶƚŚĞŝƌƉƌĞŶĂƚĂů
ŵĞŶƚĂůŚĞĂůƚŚĂŶĚƚŚĞŝƌŝŶĨĂŶƚƐ͛ƐƚƌĞƐƐƌĞŐƵůĂƚŝŽŶ͘

Ϯϴ
1.3.1.3 A mother with a dysregulating attachment history: the case stydy 
ƌƚŝĐůĞ /s ŝŶǀĞƐƚŝŐĂƚĞƐ ƚŚĞ ĂƚƚĂĐŚŵĞŶƚ ĂŶĚ ĐĂƌĞŐŝǀŝŶŐ ƌĞƉƌĞƐĞŶƚĂƚŝŽŶƐŽĨĂ
ŵŽƚŚĞƌĞŶƌŽůůĞĚŝŶĂƉĂƌĞŶƚͲŝŶĨĂŶƚƉƐǇĐŚŽƚŚĞƌĂƉǇƉƌŽĐĞƐƐƚŽŐĞƚŚĞƌǁŝƚŚŚĞƌ
ĨŝƌƐƚďŽƌŶƐŽŶ͘dŚĞŵŽƚŚĞƌ͛ƐĚĞƐĐƌŝƉƚŝŽŶƐŽĨŚĞƌŽǁŶƉĂƌĞŶƚƐ͛ďĞŚĂǀŝŽƌǁĞƌĞ
ĂƚĞǆƚďŽŽŬĞǆĂŵƉůĞŽĨĚǇƐƌĞŐƵůĂƚŝŶŐ;ŚĞůƉůĞƐƐ͕ĨĞĂƌĨƵůĂŶĚŚŽƐƚŝůĞͿƌĞƐƉŽŶƐĞƐ
ƚŽŚĞƌĂƚƚĂĐŚŵĞŶƚŶĞĞĚƐ;ƐĞĞ>ǇŽŶƐͲZƵƚŚĞƚĂů͕͘ϭϵϵϵď͕ϮϬϬϱͿ͘dŚĞŵŽƚŚĞƌ
ŽĨƚĞŶƚĂůŬĞĚĂďŽƵƚƚŚĞĞǆƉĞƌŝĞŶĐĞƐĂƐĐĂƵƐĞƐĨŽƌŚĞƌ ůŝĨĞƚŝŵĞĞŵŽƚŝŽŶĂŶĚ
ƐƚƌĞƐƐ ĚǇƐƌĞŐƵůĂƚŝŽŶ͕ ƉƌĞǀŝŽƵƐůǇ ĚŝĂŐŶŽƐĞĚ ĂƐ ďŽƌĚĞƌůŝŶĞ ƉĞƌƐŽŶĂůŝƚǇ
ĚŝƐŽƌĚĞƌ͘,ĞƌĨĞĂƌƚŚĂƚƚŚĞŵĞŶƚĂůŚĞĂůƚŚƉƌŽďůĞŵƐǁŽƵůĚŝŶĞǀŝƚĂďůǇƚƌĂŶƐŵŝƚ
ŽŶƚŽ ƚŚĞ ƌĞůĂƚŝŽŶƐŚŝƉ ǁŝƚŚ ŚĞƌ ƐŽŶ ǁĂƐ Ă ĐĞŶƚƌĂů ƌĞĂƐŽŶ ĨŽƌ ƐĞĞŬŝŶŐ
ƚƌĞĂƚŵĞŶƚ͘ /Ŷ ůŝŶĞǁŝƚŚƉƌŝŽƌƌĞƐĞĂƌĐŚŽŶĂƚƚĂĐŚŵĞŶƚͲƚƌĂƵŵĂƚŝǌĞĚŵŽƚŚĞƌƐ
;>ǇŽŶƐͲZƵƚŚ͕ƵƚƌĂ͕^ĐŚƵĚĞƌ͕ΘŝĂŶĐŚŝ͕ϮϬϬϲ͖>ǇŽŶƐͲZƵƚŚΘ^ƉŝĞůŵĂŶ͕ϮϬϬϰ͖
^ůĂĚĞ͕ ϮϬϬϳͿ͕ ĂĐƚŝǀĂƚŝŽŶ ŽĨ ƚŚĞ ĚǇƐƌĞŐƵůĂƚŝŶŐ ĂƚƚĂĐŚŵĞŶƚ ĞǆƉĞƌŝĞŶĐĞƐ ŝŶ
ƚƌĂŶƐŝƚŝŽŶƚŽŵŽƚŚĞƌŚŽŽĚǁĞƌĞŬĞǇŝŶĐŽŵƉůŝĐĂƚŝŶŐƚŚĞĐĂƐĞƐƚƵĚǇŵŽƚŚĞƌ͛Ɛ
ĂďŝůŝƚǇ ƚŽ ƌĞĨůĞĐƚ ŽŶ ŚĞƌ ŽǁŶ ĂŶĚ ŚĞƌ ŝŶĨĂŶƚ͛Ɛ ĞǆƉĞƌŝĞŶĐĞƐ͕ ĂŶĚ ƚŽ ďƵŝůĚ
ĐŽŚĞƌĞŶƚ ĂŶĚ ƌĞĂůŝƐƚŝĐ ƌĞƉƌĞƐĞŶƚĂƚŝŽŶƐ ŽĨ ŚĞƌ ĐŚŝůĚ ĂŶĚ ŽĨ ŚĞƌƐĞůĨ ĂƐ Ă
ĐĂƌĞŐŝǀĞƌ͘
ǀĞŶ ƚŚŽƵŐŚ ƚƌĂŶƐŵŝƐƐŝŽŶ ŽĨ ƌŝƐŬƐ ĨƌŽŵ Ă ŵŽƚŚĞƌ͛Ɛ ĂƚƚĂĐŚŵĞŶƚ
ƌĞƉƌĞƐĞŶƚĂƚŝŽŶƐ ƚŽ ŚĞƌ ĐĂƌĞŐŝǀŝŶŐ ƌĞƉƌĞƐĞŶƚĂƚŝŽŶƐ ŝƐ Ă ĐĞŶƚƌĂů ƉƌĞŵŝƐĞ ŝŶ
ƌĞƐĞĂƌĐŚ ǁŝƚŚ ƚƌĂƵŵĂƚŝǌĞĚŵŽƚŚĞƌƐ͕ ƚŚĞƌĞ ĂƌĞ ŶŽ ƉƌŝŽƌ ƐƚƵĚŝĞƐ ƚŚĂƚ ŚĂǀĞ
ŝŶǀĞƐƚŝŐĂƚĞĚ ƚŚĞƉƌĞƐƵŵĞĚƚƌĂŶƐŵŝƐƐŝŽŶ ŝŶĂĚĞƚĂŝůĞĚǁĂǇ͘ĐĐŽƌĚŝŶŐůǇ͕ ŝŶ
ƌƚŝĐůĞ/s͕ǁĞƐƚƵĚǇƌŝƐŬĨĞĂƚƵƌĞƐŝŶƚŚĞĐĂƐĞƐƚƵĚǇŵŽƚŚĞƌ͛ƐĂƚƚĂĐŚŵĞŶƚĂŶĚ
ĐĂƌĞŐŝǀŝŶŐƌĞƉƌĞƐĞŶƚĂƚŝŽŶƐ͘
1.3.2 Exposure to traumatic war events 
ǆƉŽƐƵƌĞ ƚŽ ƚƌĂƵŵĂƚŝĐǁĂƌĞǀĞŶƚƐƉƌŝŽƌ ƚŽƉƌĞŐŶĂŶĐǇĂŶĚ ŝŶ ƚŚĞƉŽƐƚŶĂƚĂů
ƉĞƌŝŽĚŝƐƚŚĞĐĂƌĞŐŝǀŝŶŐĐŽŶƚĞǆƚĨŽƌƚŚĞWĂůĞƐƚŝŶŝĂŶŵŽƚŚĞƌƐŝŶǀĞƐƚŝŐĂƚĞĚŝŶ
ƌƚŝĐůĞƐ//ĂŶĚ///͘>ŝǀŝŶŐŝŶĂŵŝůŝƚĂƌǇĐŽŶĨůŝĐƚǌŽŶĞŐƌĂǀĞůǇĐŽŶƚƌĂĚŝĐƚƐƚŚĞĐŽƌĞ
ĐĂƌĞŐŝǀŝŶŐ ƚĂƐŬ ŽĨ ŬĞĞƉŝŶŐ ŽŶĞ͛Ɛ ŝŶĨĂŶƚ ĂůŝǀĞ ĂŶĚ ƐĂĨĞ ;^ƚĞƌŶ͕ ϭϵϵϱͿ͘ /Ŷ
ĂĚĚŝƚŝŽŶ ƚŽĐƌĞĂƚŝŶŐĚŝƌĞĐƚ ƚŚƌĞĂƚ ƚŽ ůŝĨĞ͕ĂƌŵĞĚĐŽŶĨůŝĐƚƐ ƚŚĂƚŽĨƚĞŶƉĞƌƐŝƐƚ
ŽǀĞƌŵƵůƚŝƉůĞŐĞŶĞƌĂƚŝŽŶƐĚĂŵĂŐĞƚŚĞƐŽĐŝĞƚĂůƐƚƌƵĐƚƵƌĞƐĂŶĚƚƌĂĚŝƚŝŽŶƐƚŚĂƚ
ƐƵƉƉŽƌƚĐĂƌĞŐŝǀŝŶŐ;/ŐƌĞũĂ͕ϮϬϬϯͿ͘
dŚĞ ƐƚƵĚŝĞĚŵŽƚŚĞƌƐ ůŝǀĞ ŝŶ ƚŚĞ 'ĂǌĂ ^ƚƌŝƉ͕ ǁŚĞƌĞ ƚŚĞ ƵŶƐƚĂďůĞ ƐŽĐŝŽͲ
ƉŽůŝƚŝĐĂů ƐŝƚƵĂƚŝŽŶ ĐƌĞĂƚĞƐ ĐŽŶƐƚĂŶƚ ĨĞĂƌ ŽĨ Ă ŶĞǁ ĂƌŵĞĚ ĐŽŶĨůŝĐƚ͘ dŚĞ
ŝŶƚĞƌŶĂƚŝŽŶĂů ƐŝĞŐĞ ƐŝŶĐĞ ϮϬϬϳ ŚĂƐ ŐĞŶĞƌĂƚĞĚ ƵŶĞŵƉůŽǇŵĞŶƚ͕ ƌĞůĂƚĞĚ
ƉŽǀĞƌƚǇ͕ĂŶĚƐŚŽƌƚĂŐĞŽĨďĂƐŝĐŝŶĨĂŶƚĐĂƌĞĂŶĚŵĞĚŝĐĂůŶĞĐĞƐƐŝƚŝĞƐ͕ĂĚĚŝŶŐƚŽ
ƚŚĞŵŽƚŚĞƌƐ͛ ƐƚƌĞƐƐ ĂŶĚ ĐŽŵƉůŝĐĂƚŝŶŐ ĐĂƌĞŐŝǀŝŶŐŽŶĚĂŝůǇ ďĂƐŝƐ ;WƵŶĂŵćŬŝ͕
Ϯϵ
ŝĂď͕ /ƐŽƐćǀŝ͕ <ƵŝƚƚŝŶĞŶ͕ΘYŽƵƚĂ͕ ϮϬϭϴ͖ hEͲ,ƵŵĂŶ ZŝŐŚƚƐ ŽƵŶĐŝů͕ ϮϬϭϱͿ͘
DŽƚŚĞƌƐĂƌĞŽǀĞƌďƵƌĚĞŶĞĚďǇƚĂŬŝŶŐĐĂƌĞŽĨƚŚĞĞǆƚĞŶĚĞĚĨĂŵŝůǇŝŶĐƌŽǁĚĞĚ
ůŝǀŝŶŐĐŽŶĚŝƚŝŽŶƐ͕ĂŶĚĨƵƌƚŚĞƌƚĂŬĞŽŶƚŚĞƌĞƐƉŽŶƐŝďŝůŝƚǇŽĨ ŝŶĐŽŵĞƉƌŽǀŝĚĞƌ
ǁŚĞŶŵĂůĞŵĞŵďĞƌƐŽĨƚŚĞĨĂŵŝůǇĂƌĞŬŝůůĞĚŽƌŵŝƐƐŝŶŐ;ZĂŚŝŵ͕ϮϬϬϵͿ͘
ĞƐƉŝƚĞ ƚŚĞ ŚŝŐŚ ƐƚƌĞƐƐ ĂŶĚ ĚĂŶŐĞƌ͕ ǁĂƌ ĞǆƉŽƐƵƌĞ ĚŽĞƐ ŶŽƚ ŝŶĞǀŝƚĂďůǇ
ŚĂŵƉĞƌŵŽƚŚĞƌŝŶĨĂŶƚ ŝŶƚĞƌĂĐƚŝŽŶ ĂŶĚ ĐŚŝůĚ ĚĞǀĞůŽƉŵĞŶƚ͕ ďƵƚ ŝŶƐƚĞĂĚ ŝƚƐ
ŚĂƌŵĨƵů ĞĨĨĞĐƚƐ ĂƌĞ ƚƌĂŶƐŵŝƚƚĞĚ ƚŚƌŽƵŐŚ ŝŵƉĂŝƌĞĚ ĐĂƌĞŐŝǀŝŶŐ ;&ĞůĚŵĂŶ Θ
sĞŶŐƌŽďĞƌ͕ϮϬϭϭ͖WƵŶĂŵćŬŝĞƚĂů͕͘ϮϬϭϴ͖ǀĂŶĞĞƚĂů͕͘ϮϬϭϮͿ͘ƐǁŝƚŚŵŽƚŚĞƌƐ
ǁŚŽŚĂǀĞĞǆƉĞƌŝĞŶĐĞĚĐĂƌĞŐŝǀĞƌͲŝŶĨůŝĐƚĞĚĞĂƌůǇƚƌĂƵŵĂƐ͕ǁĂƌͲƚƌĂƵŵĂƚŝǌĂƚŝŽŶ
ŝƐĨŽƵŶĚƚŽĚŝƐƚƵƌďĞǆƉŽƐĞĚŵŽƚŚĞƌƐ͛ŵĞŶƚĂůŚĞĂůƚŚ͕ĂŶĚĂĐĐŽƌĚŝŶŐƚŽƐŽŵĞ
ƋƵĂůŝĂƚŝǀĞ ƐƚƵĚŝĞƐ͕ ĂůƐŽ ƚŚĞŝƌŵĞŶƚĂů ƌĞƉƌĞƐĞŶƚĂƚŝŽŶƐ ;ůŵƋǀŝƐƚ Θ ƌŽďĞƌŐ͕
ϮϬϬϯ͖ <Ăŝƚǌ͕ >ĞǀǇ͕ ďƐƚĞŝŶ͕ &ĂƌĂŽŶĞ͕ Θ DĂŶŬƵƚĂ͕ ϮϬϬϵ͖ >ĞǀǇ͕ ϮϬϬϲͿ͘
ŽŶƐĞƋƵĞŶƚůǇ͕ ŵŽƚŚĞƌƐ ŵĂǇ ĞŝƚŚĞƌ ǁŝƚŚĚƌĂǁ Žƌ ďĞĐŽŵĞ ĞŵŽƚŝŽŶĂůůǇ
ĚǇƐƌĞŐƵůĂƚĞĚďǇƚŚĞŝƌŝŶĨĂŶƚƐ͛ƐŝŐŶĂůƐ͕ĂŶĚĐŚŝůĚƌĞŶůĞĂƌŶŶŽƚƚŽƌĞƐŽƌƚƚŽƚŚĞŝƌ
ŵŽƚŚĞƌƐ ĨŽƌ ƌĞŐƵůĂƚŝŽŶ͘ dŚŝƐ ƐƚƌĂƚĞŐǇ ĐŽŶƚŝŶƵĞƐ ƚŽ ƉŽƐĞ ƌŝƐŬƐ ƚŽ ĐŚŝůĚ
ĚĞǀĞůŽƉŵĞŶƚĞǀĞŶĂĨƚĞƌŵŽƚŚĞƌƐŶŽůŽŶŐĞƌƐŚŽǁƉŽƐƚƚƌĂƵŵĂƚŝĐƐǇŵƉƚŽŵƐ
;ůŵƋǀŝƐƚΘƌŽďĞƌŐ͕ϮϬϬϯ͖&ĞůĚŵĂŶΘsĞŶŐƌŽďĞƌ͕ϮϬϭϭ͖<ĂŝƚǌĞƚĂů͕͘ϮϬϬϵͿ͘
dŚƵƐ ĨĂƌ͕ ƚŚĞƌĞ ŝƐ ůŝƚƚůĞ ƌĞƐĞĂƌĐŚ ŽŶ ŚŽǁ ǁĂƌ ĞǆƉŽƐƵƌĞ ŝŵƉĂĐƚƐ ŽŶ
ĐĂƌĞŐŝǀŝŶŐ ŝŶ ƚŚĞƉƌĞŶĂƚĂů ƉĞƌŝŽĚ͘ &ƵƌƚŚĞƌ͕ ĂůƚŚŽƵŐŚ ĂĚĂƉƚŝǀĞ ĐĂƌĞŐŝǀŝŶŐ ŝƐ
ĞƐƉĞĐŝĂůůǇ ŝŵƉŽƌƚĂŶƚ ƚŽ ŝŶĨĂŶƚ ĚĞǀĞůŽƉŵĞŶƚ ŝŶ ŚŝŐŚͲƐƚƌĞƐƐ ĂŶĚ ĚĂŶŐĞƌŽƵƐ
ĐŽŶĚŝƚŝŽŶƐ ;>ŝĞďĞƌŵĂŶ͕ŚƵ͕ǀĂŶ,ŽƌŶ͕Θ,ĂƌƌŝƐ͕ϮϬϭϭ͖DĂƐƚĞŶΘEĂƌĂǇĂŶ͕
ϮϬϭϮ͖^ĐŚĞĞƌŝŶŐĂΘĞĂŶĂŚ͕ϮϬϬϭͿ͕ƋƵĂŶƚŝƚĂƚŝǀĞƌĞƐĞĂƌĐŚŝƐƐĐĂƌĐĞŽŶǁĂƌͲ
ĞǆƉŽƐĞĚ ŵŽƚŚĞƌƐ͛ ĐĂƌĞŐŝǀŝŶŐ ƌĞƉƌĞƐĞŶƚĂƚŝŽŶƐ ĂƐ ƚƌĂŶƐŐĞŶĞƌĂƚŝŽŶĂů
ƚƌĂŶƐŵŝƚƚĞƌƐ ŽĨ ƚƌĂƵŵĂ͘ /Ŷ ƌƚŝĐůĞ ///͕ ǁĞ ĂƐƐĞƐƐ ƚŚĞ ƌŝƐŬ ĨĞĂƚƵƌĞƐ ŝŶ
WĂůĞƐƚŝŶŝĂŶŵŽƚŚĞƌƐ͛ƌĞƉƌĞƐĞŶƚĂƚŝŽŶƐ͕ĂƐǁĞůůĂƐƚŚĞŝƌĂƐƐŽĐŝĂƚŝŽŶƐǁŝƚŚǁĂƌ
ĞǆƉŽƐƵƌĞ͕ƉƌĞͲĂŶĚƉŽƐƚŶĂƚĂůŵĞŶƚĂůŚĞĂůƚŚƐǇŵƉƚŽŵƐ͕ĂŶĚŵŽƚŚĞƌŝŶĨĂŶƚ
ŝŶƚĞƌĂĐƚŝŽŶƋƵĂůŝƚǇ͘
1.4 Mechanisms of transmission  
dŚĞ ĨŽůůŽǁŝŶŐ ƐĞĐƚŝŽŶ ŽƵƚůŝŶĞƐ ŝŶ ĚĞƚĂŝů ƚŚĞ ƚŚĞŽƌĞƚŝĐĂů ĂŶĚ ĞŵƉŝƌŝĐĂů
ũƵƐƚŝĨŝĐĂƚŝŽŶ ĨŽƌ ĞǆĂŵŝŶŝŶŐ ŵĂƚĞƌŶĂů ŵĞŶƚĂů ŚĞĂůƚŚ͕ ƐƚƌĞƐƐ͕ ĂŶĚ ŵĞŶƚĂů
ƌĞƉƌĞƐĞŶƚĂƚŝŽŶƐ ĂƐ ĐĞŶƚƌĂů ƚƌĂŶƐŵŝƚƚĞƌƐ ŽĨ ŵŽƚŚĞƌƐ͛ ƚƌĂƵŵĂͲƌĞůĂƚĞĚ
ĚǇƐƌĞŐƵůĂƚŝŽŶŝŶƚŚĞƉƌĞͲĂŶĚƉŽƐƚŶĂƚĂůƉĞƌŝŽĚƐ͘dŚĞƐĞĂƌĞĞǆƉůĂŝŶĞĚŝŶƚŚĞ
ĐŽŶƚĞǆƚŽĨƚŚĞƐƉĞĐŝĨŝĐƚƌĂƵŵĂƚǇƉĞƐĂŶĚŚŝŐŚͲƌŝƐŬŐƌŽƵƉƐƵŶĚĞƌƐƚƵĚǇ͘
ϯϬ
1.4.1 Maternal stress and mental health symptoms 
DĂƚĞƌŶĂů ƉƌĞͲ ĂŶĚ ƉŽƐƚŶĂƚĂůŵĞŶƚĂů ŚĞĂůƚŚ ĂŶĚ ƐƚƌĞƐƐ ĂƌĞ ƐƚƵĚŝĞĚ ĂŵŽŶŐ
WĂůĞƐƚŝŶĂŶ ŵŽƚŚĞƌƐ ŝŶ ƌƚŝĐůĞƐ // ĂŶĚ ///͘ ZĞƐĞĂƌĐŚ ĂŵŽŶŐ ƵƌŽͲŵĞƌŝĐĂŶ
ǁŽŵĞŶŚĂƐ ƐŚŽǁŶƚŚĂƚĐĂƌĞŐŝǀĞƌͲŝŶĨůŝĐƚĞĚĞĂƌůǇ ƚƌĂƵŵĂƐŚĂŵƉĞƌŵŽƚŚĞƌƐ͛
ƉƌĞŶĂƚĂů ƐƚƌĞƐƐ ƌĞŐƵůĂƚŝŽŶ ;:ƵƵů͕ ,ĞŶĚƌŝǆ͕ ZŽďŝŶƐŽŶ͕ ^ƚŽǁĞ͕ EĞǁƉŽƌƚ͕
ƌĞŶŶĂŶ͕Θ:ŽŚŶƐŽŶ͕ϮϬϭϲ͖>ĂŶŐĞƚĂů͕͘ϮϬϭϬͿ͘^ŽŵĞƐƚƵĚŝĞƐƐƵŐŐĞƐƚƚŚĂƚǁĂƌ
ƚƌĂƵŵĂƚŝǌĂƚŝŽŶ ŚĂƐ ƐŝŵŝůĂƌ ĞĨĨĞĐƚƐ ;ZĂŵŽͲ&ĞƌŶĄŶĚĞǌ͕ ^ĐŚŶĞŝĚĞƌ͕tŝůŬĞƌ͕ Θ
<ŽůĂƐƐĂ͕ ϮϬϭϱͿ͘ ŽŶƐĞƋƵĞŶƚůǇ͕ ĂŶĚ ǁŝƚŚ ƚŚĞ ĐŽŶƚƌŝďƵƚŝŽŶ ŽĨ ƚŚĞ ƉƐǇĐŚŽͲ
ŚŽƌŵŽŶĂůĐŚĂŶŐĞƐŽĨƚŚĞƉƌĞͲĂŶĚƉŽƐƚƉĂƌƚƵŵƉĞƌŝŽĚ͕ƚƌĂƵŵĂƚŝǌĞĚǁŽŵĞŶ
ĂƌĞ ĞƐƉĞĐŝĂůůǇ ƐƵƐĐĞƉƚŝďůĞ ƚŽ ĚĞǀĞůŽƉŝŶŐ ŵĞŶƚĂů ŚĞĂůƚŚ ƉƌŽďůĞŵƐ͕ ŵŽƐƚ
ŶŽƚĂďůǇĚĞƉƌĞƐƐŝǀĞĂŶĚƉŽƐƚƚƌĂƵŵĂƚŝĐƐƚƌĞƐƐĚŝƐŽƌĚĞƌ;Wd^ͿƐǇŵƉƚŽŵƐ͘
dŚŝƐ ŝƐ ǁĞůůͲĞƐƚĂďůŝƐŚĞĚ ĂŵŽŶŐ tĞƐƚĞƌŶ ŵŽƚŚĞƌƐ ǁŝƚŚ ĐŚŝůĚŚŽŽĚ
ĐĂƌĞŐŝǀĞƌͲŝŶĨůŝĐƚĞĚ ƚƌĂƵŵĂ ŚŝƐƚŽƌŝĞƐ ;ĂŶǇĂƌĚ͕ tŝůůŝĂŵƐ͕ Θ ^ŝĞŐĞů͕ ϮϬϬϯ͖
DĐŽŶŶĞůůΘsĂůĞŶƚŝŶŽ͕ϮϬϭϲ͖^ĞŶŐĞƚĂů͕ϮϬϭϰ͖^ĞǆƚŽŶ͕,ĂŵŝůƚŽŶ͕DĐ'ŝŶŶŝƐ͕
ZŽƐĞŶďůƵŵ͕ΘDƵǌŝŬ͕ϮϬϭϱͿ͘dŚĞƌĞŝƐĂůƐŽƐŽŵĞůŝŵŝƚĞĚĞǀŝĚĞŶĐĞƚŚĂƚǁĂƌĂŶĚ
ƚĞƌƌŽƌŝŶĨůŝĐƚƉƌĞŶĂƚĂůŵĞŶƚĂůŚĞĂůƚŚƐǇŵƉƚŽŵƐŽŶĞǆƉŽƐĞĚǁŽŵĞŶ;ƌĂŶĚ͕
ŶŐĞů͕ĂŶĨŝĞůĚ͕ΘzĞŚƵĚĂ͕ϮϬϬϲ͖WƵŶĂŵćŬŝĞƚĂů͕͘ϮϬϭϴ͖zĞŚǇĚĂĞƚĂů͕͘ϮϬϬϱͿ͘
^ŽŵĞ ƌĞƐĞĂƌĐŚ ƐƵŐŐĞƐƚƐ ƚŚĂƚ ĐŚŝůĚŚŽŽĚ ŝŶƚĞƌƉĞƌƐŽŶĂů ƚƌĂƵŵĂƐ ĂƌĞ ŵŽƌĞ
ŚĂƌŵĨƵůƚŽƉƌĞŶĂƚĂůŵĞŶƚĂůŚĞĂůƚŚƚŚĂŶůĂƚĞƌƚƌĂƵŵĂƐ;,ƵƚŚͲŽĐŬƐ͕<ƌĂƵƐĞ͕
ŚůĨƐͲƵŶŶ͕'ĂůůĂŐŚĞƌ͕Θ^ĐŽƚƚ͕ϮϬϭϯ͖^ĐŚǁĞƌĚƚĨĞŐĞƌΘ'ŽĨĨ͕ϮϬϬϳͿ͘
DŽƚŚĞƌƐ͛ ĚǇƐƌĞŐƵůĂƚĞĚ ƐƚƌĞƐƐ ĂŶĚ ƉƌĞŶĂƚĂů ŵĞŶƚĂů ŚĞĂůƚŚ ƐǇŵƉƚŽŵƐ
ĞǆƉŽƐĞƚŚĞ ŝŶƵƚĞƌŽ ŝŶĨĂŶƚƚŽĚǇƐƌĞŐƵůĂƚĞĚƐĞĐƌĞƚŝŽŶŽĨƚŚĞŵĂƚĞƌŶĂůƐƚƌĞƐƐ
ŚŽƌŵŽŶĞĐŽƌƚŝƐŽů;ĂǀŝƐĞƚĂů͕͘ϮϬϭϭͿ͘^ ŝŶĐĞƚŚĞƐƚƌĞƐƐĂŶĚĞŵŽƚŝŽŶƌĞŐƵůĂƚŝŽŶ
ƐƚƌƵĐƚƵƌĞƐ ŽĨ ƚŚĞ ŝŶĨĂŶƚ͛Ɛ ƉƌĞŶĂƚĂůůǇͲĚĞǀĞůŽƉŝŶŐ ĐĞŶƚƌĂů ŶĞƌǀŽƵƐ ƐǇƐƚĞŵ ʹ
ŶĂŵĞůǇ͕ƚŚĞ,ǇƉŽƚŚĂůĂŵŝĐͲWŝƚƵŝƚĂƌǇͲĚƌĞŶĂů;,WͿĂǆŝƐʹĂƌĞƉƌŽŐƌĂŵŵĞĚďǇ
ƚŚĞ ƉƌĞŶĂƚĂů ŚŽƌŵŽŶĂů ĞŶǀŝƌŽŶŵĞŶƚ ;ƌŝĚŐĞƚƚ͕ Ƶƌƚ͕ ĚǁĂƌĚƐ͕ Θ ĞĂƚĞƌͲ
ĞĐŬĂƌĚ͕ϮϬϭϱ͖'ůŽǀĞƌ͕K͛ŽŶŶŽƌ͕ΘK͛ŽŶŶĞůů͕ϮϬϭϬͿ͕ĞǆƉŽƐƵƌĞ ƚŽĂůƚĞƌĞĚ
ůĞǀĞůƐŽĨŵĂƚĞƌŶĂůĐŽƌƚŝƐŽůĚŝƐƉŽƐĞƐƚŚĞŝŶĨĂŶƚƚŽƉŽƐƚŶĂƚĂůĚŝĨĨŝĐƵůƚŝĞƐŝŶďĞŝŶŐ
ƐŽŽƚŚĞĚĂŶĚƌĞĐŽǀĞƌŝŶŐ ĨƌŽŵƐƚƌĞƐƐ ;ƌĂŶĚĞƚĂů͕͘ϮϬϬϲ͖<ŽƌũĂĞƚĂů͕͘ϮϬϭϳ͖
zĞŚƵĚĂĞƚĂů͕͘ϮϬϬϱͿ͘DĂƚĞƌŶĂůƚƌĂƵŵĂŚŝƐƚŽƌǇĂŶĚƌĞůĂƚĞĚƉƐǇĐŚŽƉĂƚŚŽůŽŐǇ
ĂůƐŽ ĚŝƐƉŽƐĞ ƚŚĞ ŝŶĨĂŶƚ ƚŽ ƉƌĞŵĂƚƵƌŝƚǇ ĂŶĚ ůŽǁ ďŝƌƚŚ ǁĞŝŐŚƚ͕ ǁŚŝĐŚ ůŝŬĞůǇ
ŝŶĐƌĞĂƐĞ ŚŝƐͬŚĞƌ ƉŽƐƚŶĂƚĂů ƌĞŐƵůĂƚŽƌǇ ĚŝĨĨŝĐƵůƚŝĞƐ ;<ŽĞŶ Ğƚ Ăů͕͘ ϮϬϭϲ͖ ^ĞŶŐ͕
>Žǁ͕^ƉĞƌůŝĐŚ͕ZŽŶŝƐ͕Θ>ŝďĞƌǌŽŶ͕ϮϬϭϭͿ͘
ZĞƐĞĂƌĐŚ ŽŶ ƵƌŽͲŵĞƌŝĐĂŶ ŵŽƚŚĞƌƐ ƐƵŐŐĞƐƚƐ ƚŚĂƚ ŵĂƚĞƌŶĂů ĞĂƌůǇͲůŝĨĞ
ƚƌĂƵŵĂƐ ŝŵƉĂĐƚ ŝŶĨĂŶƚ ƉƌĞŶĂƚĂů ƌĞŐƵůĂƚŽƌǇ ĚĞǀĞůŽƉŵĞŶƚ ďŽƚŚ ĚŝƌĞĐƚůǇ͕ ǀŝĂ
ŚĂŵƉĞƌĞĚŵĂƚĞƌŶĂůƐƚƌĞƐƐƌĞŐƵůĂƚŝŽŶ͕ĂŶĚŝŶĚŝƌĞĐƚůǇ͕ƚŚƌŽƵŐŚŵĞŶƚĂůŚĞĂůƚŚ
ƐǇŵƉƚŽŵƐ;ƌĂŶĚĞƚĂů͕͘ϮϬϭϬͿ͕ĂŶĚƚŚĂƚĚŝǀĞƌƐĞŵĂƚĞƌŶĂůĐŚŝůĚŚŽŽĚĂďƵƐĞ
ϯϭ
ĞǆƉĞƌŝĞŶĐĞƐŵŝŐŚƚĐŽŶƚƌŝďƵƚĞĚŝĨĨĞƌĞŶƚůǇƚŽŝŶĨĂŶƚƐ͛ƌĞŐƵůĂƚŝŽŶ;:ŽǀĂŶŽǀŝĐĞƚ
Ăů͕͘ϮϬϭϭ͖>ĂŶŐĞƚĂů͕͘ϮϬϭϬͿ͘>ĂƚĞƌƚƌĂƵŵĂĞǆƉŽƐƵƌĞŝƐƐŚŽǁŶƚŽĚŝƐƚƵƌďŝŶĨĂŶƚ
ƌĞŐƵůĂƚŝŽŶŽŶůǇǁŚĞŶŵŽƚŚĞƌƐĚĞǀĞůŽƉWd^;ƌĂŶĚĞƚĂů͕͘ϮϬϬϲ͖zĞŚƵĚĂĞƚ
Ăů͕͘ϮϬϬϱͿ͘,ŽǁĞǀĞƌ͕ƚŚĞƌĞĂƌĞŶŽƉƌŝŽƌƐƚƵĚŝĞƐĞǆƉůŽƌŝŶŐƚŚĞŚĂƌŵĨƵůĞĨĨĞĐƚƐ
ŽĨĚŝǀĞƌƐĞĐŚŝůĚŚŽŽĚĂďƵƐĞĞǆƉĞƌŝĞŶĐĞƐŽŶŵĂƚĞƌŶĂůŵĞŶƚĂůŚĞĂůƚŚĂŶĚŝŶĨĂŶƚ
ƐƚƌĞƐƐƌĞŐƵůĂƚŝŽŶĂŵŽŶŐǁĂƌͲĞǆƉŽƐĞĚĚǇĂĚƐ͘&ƵƌƚŚĞƌ͕ƚŽŽƵƌŬŶŽǁůĞĚŐĞ͕ƚŚĞ
ĞĨĨĞĐƚƐŽĨƚŚĞƐĞƚǁŽƚǇƉĞƐŽĨƚƌĂƵŵĂŽŶŵĂƚĞƌŶĂůƉƌĞŶĂƚĂůŵĞŶƚĂůŚĞĂůƚŚĂŶĚ
ŝŶĨĂŶƚƐƚƌĞƐƐƌĞŐƵůĂƚŝŽŶŚĂƐŶŽƚǇĞƚďĞĞŶĐŽŵƉĂƌĞĚ͘tĞĂĚĚƌĞƐƐƚŚŝƐŐĂƉŝŶ
ƌƚŝĐůĞ//͘
/ŶĂĚĚŝƚŝŽŶƚŽĐŽŵƉƌŽŵŝƐŝŶŐĚǇĂĚŝĐƌĞŐƵůĂƚŝŽŶƚŚƌŽƵŐŚƚŚĞƉƌŽŐƌĂŵŵŝŶŐ
ŽĨŝŶĨĂŶƚ͛Ɛ,WͲĂǆŝƐ͕ŵĂƚĞƌŶĂůƉƌĞŶĂƚĂůŵĞŶƚĂůŚĞĂůƚŚĂŶĚƐƚƌĞƐƐĐŽŵƉůŝĐĂƚĞ
ƉƐǇĐŚŽůŽŐŝĐĂů ƉƌĞƉĂƌĂƚŝŽŶ ĨŽƌ ŵŽƚŚĞƌŚŽŽĚ ĂŶĚ ƌĞƉƌĞƐĞŶƚĂƚŝŽŶ ĨŽƌŵĂƚŝŽŶ
;ŚůƋǀŝƐƚͲũƂƌŬƌŽŽƚŚ Ğƚ Ăů͕͘ ϮϬϭϲ͖ >ŝŶĚŐƌĞŶ͕ ϮϬϬϭͿ͘ ,ŽǁĞǀĞƌ͕ ƌĞƐĞĂƌĐŚ ŝƐ
ƐĐĂƌĐĞ ŽŶ ƚŚĞ ŝŵƉĂĐƚ ŽĨ ƉƌĞͲ ĂŶĚ ƉŽƐƚŶĂƚĂů ŵĞŶƚĂů ŚĞĂůƚŚ ƐǇŵƉƚŽŵƐ ŽŶ
ĐŽŵƉůĞǆůǇͲƚƌĂƵŵĂƚŝǌĞĚŵŽƚŚĞƌƐ͛ĐĂƌĞŐŝǀŝŶŐƌĞƉƌĞƐĞŶƚĂƚŝŽŶƐ;ďƵƚƐĞĞ>ǇŽŶƐͲ
ZƵƚŚĞƚĂů͘ϮϬϬϳ͖^ĐŚĞĐŚƚĞƌĞƚĂů͕͘ϮϬϬϴͿ͕ĂŶĚŶŽŶĞǆŝƐƚĞŶƚŽŶǁĂƌͲĞǆƉŽƐĞĚ
ŵŽƚŚĞƌƐ͘/ŶƌƚŝĐůĞ///͕ǁĞĂĚĚƌĞƐƐƚŚŝƐƌĞƐĞĂƌĐŚŐĂƉďǇŝŶǀĞƐƚŝŐĂƚŝŶŐƚŚĞůŝŶŬƐ
ďĞƚǁĞĞŶ ŵŽƚŚĞƌƐ͛ ǁĂƌ ĞǆƉŽƐƵƌĞ͕ ƉƌĞͲ ĂŶĚ ƉŽƐƚŶĂƚĂů ŵĞŶƚĂů ŚĞĂůƚŚ͕ ĂŶĚ
ĐĂƌĞŐŝǀŝŶŐƌĞƉƌĞƐĞŶƚĂƚŝŽŶƐ͘
/Ŷ ƚŚĞ ƉŽƐƚŶĂƚĂů ƉĞƌŝŽĚ͕ ĚǇĂĚƐ ǁŝƚŚ ƚƌĂƵŵĂƚŝǌĞĚ ŵŽƚŚĞƌƐ ĨĂĐĞ ƚǁŽ
ĐŽŶĐƵƌƌĞŶƚ ŝƐƐƵĞƐ͕ ĂƐ ďŽƚŚ ŵĂƚĞƌŶĂů ŵĞŶƚĂů ŚĞĂůƚŚ ƉƌŽďůĞŵƐ ĂŶĚ ŝŶĨĂŶƚ
ƌĞŐƵůĂƚŽƌǇĚŝĨĨŝĐƵůƚŝĞƐ ĐĂŶ ĐŽŶƚƌŝďƵƚĞ ƚŽ ĚǇĂĚŝĐ ĚǇƐƌĞŐƵůĂƚŝŽŶ͘ /ŶĨĂŶƚ ƐƚƌĞƐƐ
ĞǆƉƌĞƐƐŝŽŶƐŚĂǀĞďĞĞŶƐŚŽǁŶƚŽĐĂƚĂůǇǌĞƉŽƐƚƚƌĂƵŵĂƚŝĐƐǇŵƉƚŽŵƐ ŝŶďŽƚŚ
ĐŚŝůĚŚŽŽĚͲ ĂŶĚ ǁĂƌͲƚƌĂƵŵĂƚŝǌĞĚ ŵŽƚŚĞƌƐ ;ůŵƋǀŝƐƚ Θ ƌŽďĞƌŐ͕ ϮϬϬϯ͖
&ĞůĚŵĂŶ Θ sĞŶŐƌŽďĞƌ͕ ϮϬϭϭ͖ ^ĐŚĞĐŚƚĞƌ Θ tŝůůŚĞŝŵ͕ ϮϬϬϵͿ͘ DĂƚĞƌŶĂů
ƉŽƐƚŶĂƚĂůŵĞŶƚĂůŚĞĂůƚŚƐǇŵƉƚŽŵƐ͕ŝŶƚƵƌŶ͕ĂƌĞƉĂƌƚŝĐƵůĂƌůǇĂƐƐŽĐŝĂƚĞĚǁŝƚŚ
ĚǇƐƌĞŐƵůĂƚŝŶŐ ĐĂƌĞŐŝǀŝŶŐ ďĞŚĂǀŝŽƌ ĂŶĚ ƚƌĂŶƐŐĞŶĞƌĂƚŝŽŶĂů ƚƌĂŶƐŵŝƐƐŝŽŶ ŽĨ
ƉƐǇĐŚŽƉĂƚŚŽůŽŐǇ;ŽƐƋƵĞƚŶůŽǁ͕ŐĞůĂŶĚ͕ĂƌůƐŽŶ͕ůŽŽĚ͕ΘtƌŝŐŚƚ͕ϮϬϭϰ͖
&ĞůĚŵĂŶΘsĞŶŐƌŽďĞƌ͕ ϮϬϭϭ͖DĂƌƚŝŶĞǌͲdŽƌƚĞǇĂ Ğƚ Ăů͕͘ ϮϬϭϰ͖ ǀĂŶ Ğ Ğƚ Ăů͕͘
ϮϬϭϮͿ͘
dŚĞƐƵďƐƚĂŶĐĞͲĂďƵƐŝŶŐĂŶĚĐĂƐĞƐƚƵĚǇŵŽƚŚĞƌƐ͛ƉƌĞŶĂƚĂůͲĂŶĚƉŽƐƚŶĂƚĂů
ŵĞŶƚĂů ŚĞĂůƚŚ ĂŶĚ ƐƚƌĞƐƐ ĂƌĞ ŶŽƚ ƵŶĚĞƌ ĞǆĂŵŝŶĂƚŝŽŶ͘ ,ŽǁĞǀĞƌ͕ ƌƚŝĐůĞ /
ŝŶǀĞƐƚŝŐĂƚĞƐ ƚŚĞ ƐƵďƐƚĂŶĐĞͲĂďƵƐŝŶŐ ŵŽƚŚĞƌƐ͛ ƉƌĞŐŶĂŶĐǇͲƌĞůĂƚĞĚ ĞŵŽƚŝŽŶ
ƉƌŽĐĞƐƐŝŶŐ;WͿ͘WƌŽĐĞƐƐŝŶŐŽĨĐŽŐŶŝƚŝǀĞ͕ĨĞĞůŝŶŐƐƚĂƚĞ͕ĂŶĚďĞŚĂǀŝŽƌĂůůĞǀĞůƐ
ŽĨ ĞŵŽƚŝŽŶƐ͕ ĂƐǁĞůů ĂƐ ƚŚĞ ĂďŝůŝƚǇ ƚŽ ĞǀĂůƵĂƚĞ ĞŵŽƚŝŽŶƐ Ăƚ ŵĞƚĂͲůĞǀĞů͕ ŝƐ
ĐĞŶƚƌĂů ƚŽ ƐĞůĨͲƌĞŐƵůĂƚŝŽŶ ĂŶĚ ĂĚĂƉƚĂƚŝŽŶ ƚŽ ŶĞǁ ĐŝƌĐƵŵƐƚĂŶĐĞƐ ;'ƌŽƐƐ Θ
:ŽŚŶ͕ϮϬϬϯ͖WƵŶĂŵćŬŝ͕Ğůƚ͕ΘWŽƐĂ͕ϮϬϭϯͿ͘ /ŶƚĂŶĚĞŵǁŝƚŚƚŚĞWĂůĞƐƚŝŶŝĂŶ
ϯϮ
ŵŽƚŚĞƌƐ͛ ƉƌĞͲ ĂŶĚ ƉŽƐƚŶĂƚĂů ŵĞŶƚĂů ŚĞĂůƚŚ ƐǇŵƉƚŽŵƐ͕ ǁĞ ĐŽŶƐŝĚĞƌ ƚŚĞ
ƐƵďƐƚĂŶĐĞͲĂďƵƐŝŶŐŵŽƚŚĞƌƐ͛ŝŵďĂůĂŶĐĞĚĞŵŽƚŝŽŶƉƌŽĐĞƐƐŝŶŐĂƐƌĞĨůĞĐƚŝǀĞŽĨ
ŵĂƚĞƌŶĂů ĞŵŽƚŝŽŶĂů ĚǇƐƌĞŐƵůĂƚŝŽŶ͘ /Ŷ ƚŚĞ ĚŝƐĐƵƐƐŝŽŶ͕ ǁĞ ǁŝĚĞŶ ƚŚĞ
ĐŽŶƐŝĚĞƌĂƚŝŽŶƚŽŝŶĐůƵĚĞƚŚĞĐĂƐĞƐƚƵĚǇŵŽƚŚĞƌ͛ƐĞǆƉƌĞƐƐŝŽŶƐŽĨĚǇƐƌĞŐƵůĂƚĞĚ
ƐƚƌĞƐƐ͕ĂƌŽƵƐĂů͕ĂŶĚĞŵŽƚŝŽŶƐ͕ĂƐĞǀŝĚĞŶƚŝŶŚĞƌƌĞƉƌĞƐĞŶƚĂƚŝŽŶƐ͘
1.4.2 Mental representations 
Ɛ ĚĞƐĐƌŝďĞĚ ĂďŽǀĞ͕ ƚƌĂƵŵĂƚŝǌĞĚ ŵŽƚŚĞƌƐ͛ ĂƚƚĂĐŚŵĞŶƚ ĂŶĚ ĐĂƌĞŐŝǀŝŶŐ
ƌĞƉƌĞƐĞŶƚĂƚŝŽŶƐ ŚĂǀĞ ƌĞĐĞŝǀĞĚ ĞǆƚĞŶĚĞĚ ĂƚƚĞŶƚŝŽŶ ŝŶ ƌĞƐĞĂƌĐŚ͘ ,ŽǁĞǀĞƌ ͕
ƚŚĞŝƌƋƵĂůŝƚǇĂŶĚƌŽůĞĂƐƚƌĂŶƐŐĞŶĞƌĂƚŝŽŶĂůƚƌĂŶƐŵŝƚƚĞƌƐŽĨƚƌĂƵŵĂĂŵŽŶŐƚŚĞ
ƐƵďũĞĐƚƐ ŝŶ ƚŚŝƐ ĚŝƐƐĞƌƚĂƚŝŽŶ Ɛƚŝůů ƌĞŵĂŝŶ ƵŶĚĞƌƐƚƵĚŝĞĚ͘ ĐĐŽƌĚŝŶŐůǇ͕ ŝŶ ƚŚĞ
ƉƌĞƐĞŶƚǁŽƌŬ͕ƚŚĞĨŽůůŽǁŝŶŐƋƵĞƐƚŝŽŶƐĂƌĞĂĚĚƌĞƐƐĞĚ͗
ϭͿ ŽĂƚƚĂĐŚŵĞŶƚ ƌĞƉƌĞƐĞŶƚĂƚŝŽŶƐƉůĂǇĂ ƐŝŵŝůĂƌƌŽůĞĂŵŽŶŐŚŝŐŚͲƌŝƐŬ͕
ƐƵďƐƚĂŶĐĞͲĂďƵƐŝŶŐŵŽƚŚĞƌƐĂŶĚŶŽŶͲƵƐŝŶŐĐŽŵƉĂƌŝƐŽŶƐŝŶƚƌĂŶƐŝƚŝŽŶ
ƚŽŵŽƚŚĞƌŚŽŽĚ;ƌƚŝĐůĞ/Ϳ͍
ϮͿ ƌĞ ƚŚĞ ƌŝƐŬƐ ŝŶ ǁĂƌͲĞǆƉŽƐĞĚ WĂůĞƐƚŝŶŝĂŶ ŵŽƚŚĞƌƐ͛ ĐĂƌĞŐŝǀŝŶŐ
ƌĞƉƌĞƐĞŶƚĂƚŝŽŶƐ ƐŝŵŝůĂƌ ƚŽ ƚŚŽƐĞ ŝĚĞŶƚŝĨŝĞĚ ĂŵŽŶŐ ŝŶƚĞƌƉĞƌƐŽŶĂůůǇͲ
ƚƌĂƵŵĂƚŝǌĞĚƵƌŽͲŵĞƌŝĐĂŶŵŽƚŚĞƌƐ;ƌƚŝĐůĞ///Ϳ͍
ϯͿ Ž ƚŚĞ ĐĂƐĞ ƐƚƵĚǇ ŵŽƚŚĞƌ͛Ɛ ĂƚƚĂĐŚŵĞŶƚ ĂŶĚ ĐĂƌĞŐŝǀŝŶŐ
ƌĞƉƌĞƐĞŶƚĂƚŝŽŶƐƐŚŽǁƐŝŵŝůĂƌŽƌĚŝĨĨĞƌĞŶƚƌŝƐŬĨĞĂƚƵƌĞƐ͍ŶĚĨƵƌƚŚĞƌ͕
ĚŽ ƚŚĞŵŽƐƚƉŽƚĞŶƚ ƌĞƉƌĞƐĞŶƚĂƚŝŽŶĂů ƚŚĞŽƌŝĞƐ ŝĚĞŶƚŝĨǇ ƚŚĞ ƐĂŵĞ Žƌ
ĚŝĨĨĞƌĞŶƚƌŝƐŬƐĨƌŽŵƚŚĞŵŽƚŚĞƌ͛ƐĐĂƌĞŐŝǀŝŶŐƌĞƉƌĞƐĞŶƚĂƚŝŽŶƐ;ƌƚŝĐůĞ
/sͿ͍
/ŶƐŚŽƌƚ͕ƚŚĞĨŽĐƵƐŝƐŽŶƉŽƐƐŝďůĞĚŝĨĨĞƌĞŶƚĚǇŶĂŵŝĐƐŽĨƌĞƉƌĞƐĞŶƚĂƚŝŽŶƐŝŶ
ŚŝŐŚͲ ĂŶĚ ůŽǁͲƌŝƐŬ ŐƌŽƵƉƐ͕ ĚŝĨĨĞƌĞŶƚ ƌŝƐŬ ŐƌŽƵƉƐ͕ ĂŶĚ ĂƚƚĂĐŚŵĞŶƚ ĂŶĚ
ĐĂƌĞŐŝǀŝŶŐ͕ĂƐǁĞůůĂƐŽŶƚŚĞĐůŝŶŝĐĂůƌĞůĞǀĂŶĐĞŽĨƚŚĞŵĂŝŶƌĞƉƌĞƐĞŶƚĂƚŝŽŶĂů
ƚŚĞŽƌŝĞƐ͘
/ŶĚĞƐĐƌŝďŝŶŐŵĞŶƚĂůƌĞƉƌĞƐĞŶƚĂƚŝŽŶƐƚŚĂƚƵŶĚĞƌůŝĞŵĂƚĞƌŶĂůĚŝƐŽƌŐĂŶŝǌĞĚ
ĐĂƌĞŐŝǀŝŶŐ͕ 'ĞŽƌŐĞ ĂŶĚ ^ŽůŽŵŽŶ ;ϮϬϬϴ͖ ^ŽůŽŵŽŶ Θ 'ĞŽƌŐĞ͕ ϮϬϭϭͿ ŚĂǀĞ
ƉŽƐƚƵůĂƚĞĚƚŚĂƚƚƌĂƵŵĂƚŝǌĞĚŵŽƚŚĞƌƐ͛ƌĞƉƌĞƐĞŶƚĂƚŝŽŶĂůƉƌŽĐĞƐƐĞƐƌĞƐĞŵďůĞ
ƚŚĞĚŝĂůĞĐƚŝĐŽĨĐŽŶƐƚƌŝĐƚŝŽŶĂŶĚŝŶƚƌƵƐŝŽŶŽĨƉŽƐƚƚƌĂƵŵĂƚŝĐƐƚƌĞƐƐ;ƐĞĞĂůƐŽ
^ĐŚĞĞƌŝŶŐĂΘĞĂŶĂŚ͕ϮϬϬϭ͖^ĐŚĞĐŚƚĞƌĞƚĂů͕͘ϮϬϬϲ͖^ĐŚĞĐŚƚĞƌΘtŝůůŚĞŝŵ͕
ϮϬϬϵͿ͘dŽƉƌĞƐĞƌǀĞĂƚŽůĞƌĂďůĞƐƚĂƚĞŽĨŵŝŶĚ͕ŵŽƚŚĞƌƐĚĞĨĞŶƐŝǀĞůǇĂƚƚĞŵƉƚƚŽ
ƐĞŐƌĞŐĂƚĞ ƚŚĞ ƌĞƉƌĞƐĞŶƚĂƚŝŽŶƐ ĨƌŽŵ ĂǁĂƌĞŶĞƐƐ ;ĚĞƐĐƌŝďĞĚ ĂůƐŽ ĂƐ Ă
ĚŝƐƐŽĐŝĂƚŝǀĞƉƌŽĐĞƐƐŽĨƐƉůŝƚƚŝŶŐ͖ƐĞĞ>ǇŽŶƐͲZƵƚŚĞƚĂů͕͘ϮϬϬϱͿ͘dŚŝƐŵĂŶŝĨĞƐƚƐ
ĂƐŵŽƚŚĞƌƐ͛ĂďƐĞŶƚŽƌƵŶƌĞĂůŝƐƚŝĐĂůůǇƉŽƐŝƚŝǀĞŽƌ͚ŐůŽƌŝĨŝĞĚ͛ǁŽƌŬŝŶŐŵŽĚĞůƐŝŶ
ϯϯ
ǁŚŝĐŚƚŚĞŝŶĨĂŶƚŚĂƐŶŽĂƚƚĂĐŚŵĞŶƚŶĞĞĚƐŽƌŝƐƚŚĞƌĞŐƵůĂƚŝŶŐŽƚŚĞƌĨŽƌƚŚĞ
ŵŽƚŚĞƌ͕ĂŶĚĐĂƌĞŐŝǀŝŶŐŝƐƚŚƵƐŶŽƚŶĞĞĚĞĚ͘,ŽǁĞǀĞƌ͕ĂƐƚŚĞƌĞůĂƚŝŽŶƐŚŝƉǁŝƚŚ
ƚŚĞ ŝŶĨĂŶƚ ŝŶĞǀŝƚĂďůǇ ĂĐƚŝǀĂƚĞƐ ƚŚĞ ĐĂƌĞŐŝǀŝŶŐ ƐǇƐƚĞŵ͕ ƚŚĞ ƌŝŐŝĚ ĂŶĚ ĨƌĂŐŝůĞ
ĚĞĨĞŶƐĞďƌĞĂŬƐĚŽǁŶĂŶĚ͛ĨůŽŽĚĞĚ͛ƌĞƉƌĞƐĞŶƚĂƚŝŽŶƐƚĂŬĞŽǀĞƌ͕ĐŚĂƌĂĐƚĞƌŝǌĞĚ
ďǇ ŵĂƚĞƌŶĂů ĞǆƉĞƌŝĞŶĐĞƐ ŽĨ ŽǀĞƌǁŚĞůŵŝŶŐ ĞŵŽƚŝŽŶĂů ĚŝƐƚƌĞƐƐ ĂŶĚ Ă ǀĞƌǇ
ŶĞŐĂƚŝǀĞǀŝĞǁŽĨĐĂƌĞŐŝǀŝŶŐĂŶĚƚŚĞŝŶĨĂŶƚ;ůŵƋǀŝƐƚΘƌŽďĞƌŐ͕ϮϬϬϯ͖'ĞŽƌŐĞ
Θ^ŽůŽŵŽŶ͕ϮϬϬϴ͖^ůĞĞĚ͕ϮϬϭϯͿ͘
dŚĞƌĞ ĂƌĞ ƐĞǀĞƌĂů ƚŚĞŽƌŝĞƐ ƚŚĂƚ ƐŽŵĞǁŚĂƚ ĚŝĨĨĞƌĞŶƚůǇ ŝĚĞŶƚŝĨǇ ƐƉĞĐŝĨŝĐ
ƌĞƉƌĞƐĞŶƚĂƚŝŽŶĂůĨĞĂƚƵƌĞƐƚŚĂƚŵĂǇĂĐĐŽƵŶƚĨŽƌĚǇƐƌĞŐƵůĂƚĞĚŵŽƚŚĞƌʹŝŶĨĂŶƚ
ƌĞůĂƚŝŽŶƐŚŝƉƐ ĂŶĚ ŝŶĨĂŶƚ ĚŝƐŽƌŐĂŶŝǌĞĚ ĂƚƚĂĐŚŵĞŶƚ͘ dŚĞǇ Ăůů ƌĞĐŽŐŶŝǌĞ ƚŚĞ
ĐŽŶƐƚƌŝĐƚŝŽŶͬĨůŽŽĚŝŶŐ͕ ƵŶƌĞĂůŝƐƚŝĐ ƉŽƐŝƚŝǀŝƚǇͬŶĞŐĂƚŝǀŝƚǇ͕ ĂŶĚ ůĂĐŬ ŽĨ
ƌĞĨůĞĐƚŝŽŶͬĂĨĨĞĐƚ ƌĞŐƵůĂƚŝŽŶ ĚĞƐĐƌŝďĞĚ ĂďŽǀĞ͕ ďƵƚ ƚŚĞǇ ĞŵƉŚĂƐŝǌĞ ĂŶĚ
ĐŽŶĐĞƉƚƵĂůŝǌĞ ƚŚĞƐĞ ĚŝĨĨĞƌĞŶƚůǇ͘ dŚĞ ĨŽůůŽǁŝŶŐ ƐĞĐƚŝŽŶ ĨŝƌƐƚ ĚĞƐĐƌŝďĞƐ ƚŚĞ
ƚŚĞŽƌŝĞƐ ƚŚĂƚ ĂƌĞ ƵƐĞĚ ŝŶ ƚŚŝƐ ĚŝƐƐĞƌƚĂƚŝŽŶ ƚŽ ĂƐƐĞƐƐ ƚŚĞ ŵŽƚŚĞƌƐ͛
ƌĞƉƌĞƐĞŶƚĂƚŝŽŶĂůƌŝƐŬƐ͕ĂŶĚƐĞĐŽŶĚ͕ƌĞůĂƚĞƐƚŚĞŵƚŽƚŚĞĨŽĐƵƐŽĨĞĂĐŚƐƚƵĚǇ͘
dĂďůĞ ϭ ƐƵŵŵĂƌŝǌĞƐ ƚŚĞ ƚŚĞŽƌŝĞƐ͛ ƉƌĞŵŝƐĞƐ ĂŶĚ ƚŚĞŝƌ ƌĞůĂƚŝŽŶƐŚŝƉƐ ǁŝƚŚ
ĚǇĂĚŝĐĚǇƐƌĞŐƵůĂƚŝŽŶ͘
ϯϰ
Table 1. Representational risk phenomena assessed in the dissertation. 
ŽŶĐĞƉƚƵĂůŝǌĂƚŝŽŶ ĞŶƚƌĂůĐŚĂƌĂĐƚĞƌŝƐƚŝĐƐ ZĞůĂƚŝŽŶƚŽĚǇĂĚŝĐĚǇƐƌĞŐƵůĂƚŝŽŶϭ hƐĞŝŶƚŚĞĐƵƌƌĞŶƚƐƚƵĚǇϯ
/E^hZϭ
ŝƐŵŝƐƐŝŶŐ;ƐͿ
WƌĞŽĐĐƵƉŝĞĚ;Ϳ
hŶƌĞƐŽůǀĞĚ ͬ
ŝƐŽƌŐĂŶŝǌĞĚ;hͬĚͿ
>ĂĐŬŽĨĐŽŚĞƌĞŶĐĞ͕ŝŵďĂůĂŶĐĞŽƌ
ďƌĞĂŬͲĚŽǁŶŝŶĂƚƚĞŶƚŝŽŶĂůͲĞŵŽƚŝŽŶĂů
ƐƚƌĂƚĞŐŝĞƐ͘Ɛ͗ŝĚĞĂůŝǌŝŶŐ͕ůĂĐŬŽĨ
ŵĞŵŽƌǇ͕ŽƌĚĞƌŽŐĂƚŝŶŐ
͗ǀĂŐƵĞŶĞƐƐ͕ƌŽůĞĐŽŶĨƵƐŝŽŶ͕
ƉƌĞŽĐĐƵƉĂƚŝŽŶǁŝƚŚĂĨĨĞĐƚĂŶĚ
ƌĞůĂƚŝŽŶƐŚŝƉƐ
hͬĚ͗ĐŽůůĂƉƐĞŽĨƌĞĂƐŽŶŝŶŐ͕ĚŝƐĐŽƵƌƐĞ͕
ŽƌďĞŚĂǀŝŽƌŝŶƌĞůĂƚŝŽŶƚŽƚƌĂƵŵĂͬůŽƐƐ͘
Ɛ͗>ŽǁŵĂƚĞƌŶĂůŝŶǀŽůǀĞŵĞŶƚ͕ƐĞŶƐŝƚŝǀŝƚǇ͕
ĂŶĚƌĞƐƉŽŶƐŝǀĞŶĞƐƐ͕ůŝŶŬĞĚƚŽŝŶĨĂŶƚ
ŝŶƐĞĐƵƌĞĂƚƚĂĐŚŵĞŶƚ͘
͗DĂƚĞƌŶĂůƵŶƉƌĞĚŝĐƚĂďŝůŝƚǇ͕ůŝŶŬĞĚƚŽ
ŝŶĨĂŶƚŝŶƐĞĐƵƌĞĂŶĚĚŝƐŽƌŐĂŶŝǌĞĚ
ĂƚƚĂĐŚŵĞŶƚ͘
hͬĚ͗^ƉĞĐŝĨŝĐĂůůǇůŝŶŬĞĚƚŽŵĂƚĞƌŶĂů
ĨƌŝŐŚƚĞŶĞĚ͕ĨƌŝŐŚƚĞŶŝŶŐ͕ĂŶĚĂƚǇƉŝĐĂůϮ
ďĞŚĂǀŝŽƌƐĂŶĚƚŽŝŶĨĂŶƚĚŝƐŽƌŐĂŶŝǌĂƚŝŽŶ͘
ƌƚŝĐůĞ/͗ĐůĂƐƐŝĨŝĐĂƚŝŽŶŽĨ
ĂƚƚĂĐŚŵĞŶƚƌĞƉƌĞƐĞŶƚĂƚŝŽŶƐ
ƌƚŝĐůĞ///͗/ĚĞĂůŝǌĂƚŝŽŶ͕/ŶĐŽŚĞƌĞŶĐĞ͕
ĂŶĚŶŵĞƐŚŵĞŶƚͬZŽůĞZĞǀĞƌƐĂůŝŶ
ĐĂƌĞŐŝǀŝŶŐƌĞƉƌĞƐĞŶƚĂƚŝŽŶƐ
ƌƚŝĐůĞ/s͗ĐůĂƐƐŝĨŝĐĂƚŝŽŶŽĨ
ĂƚƚĂĐŚŵĞŶƚƌĞƉƌĞƐĞŶƚĂƚŝŽŶƐĂŶĚ
ŝĚĞŶƚŝĨǇŝŶŐƚŚĞ/ŶƐĞĐƵƌĞĨĞĂƚƵƌĞƐŝŶ
ĐĂƌĞŐŝǀŝŶŐƌĞƉƌĞƐĞŶƚĂƚŝŽŶƐ
,K^d/>ͬ,>W>^^
,ŽƐƚŝůĞ
,ĞůƉůĞƐƐ
&ĞĂƌĨƵů
WĞƌǀĂƐŝǀĞƵŶͲŝŶƚĞŐƌĂƚŝŽŶŽĨ
ƌĞƉƌĞƐĞŶƚĂƚŝŽŶƐƚŚĂƚŝƐŶŽƚƌĞƐƚƌŝĐƚĞĚ
ƚŽĚŝƐĐƵƐƐŝŶŐƚƌĂƵŵĂͬůŽƐƐ͕
ĞǀŝĚĞŶƚĂƐŝŶĂďŝůŝƚǇƚŽƌĞĨůĞĐƚŽŶ
ƌĞƉƌĞƐĞŶƚĂƚŝŽŶƐ͕ĞŵŽƚŝŽŶĂů
ĚǇƐƌĞŐƵůĂƚŝŽŶ͕ĐŽŶƚƌĂĚŝĐƚŝŽŶƐ͕
ŝĚĞŶƚŝĨŝĐĂƚŝŽŶǁŝƚŚŚŽƐƚŝůĞͬŚĞůƉůĞƐƐ
ĐĂƌĞŐŝǀĞƌƐ͕ĂŶĚƐĞŶƐĞŽĨ
ďĂĚŶĞƐƐͬƵŶǁŽƌƚŚŝŶĞƐƐ͘
>ŝŶŬĞĚƚŽŵĂƚĞƌŶĂůĂƚǇƉŝĐĂůďĞŚĂǀŝŽƌƐ͕
ŝŶĐůƵĚŝŶŐ͞ƐƵďƚůĞ͟ŝŶĚŝĐĂƚŽƌƐŽĨ
ĚǇƐƌĞŐƵůĂƚŝŽŶƐƵĐŚĂƐƉĂƌĞŶƚĂů
ŚĞƐŝƚĂŶƚͬŚĞůƉůĞƐƐďĞŚĂǀŝŽƌƐ͘
ǆƉůĂŝŶŝŶŐŝŶĨĂŶƚĚŝƐŽƌŐĂŶŝǌĂƚŝŽŶďĞǇŽŶĚ
hͬĚƌĞƉƌĞƐĞŶƚĂƚŝŽŶƐ͘
ƌƚŝĐůĞ///͗,ŽƐƚŝůĞ͕,ĞůƉůĞƐƐ͕&ĞĂƌĨƵů͕
ĂŶĚŵŽƚŝŽŶĂůůǇŝƐƚƌĞƐƐĞĚĨĞĂƚƵƌĞƐ
ŝŶĐĂƌĞŐŝǀŝŶŐƌĞƉƌĞƐĞŶƚĂƚŝŽŶƐ
ƌƚŝĐůĞ/s͗ĐůĂƐƐŝĨŝĐĂƚŝŽŶŽĨ
ĂƚƚĂĐŚŵĞŶƚƌĞƉƌĞƐĞŶƚĂƚŝŽŶƐĂŶĚ
ŝĚĞŶƚŝĨǇŝŶŐƚŚĞ,ŽƐƚŝůĞͬ,ĞůƉůĞƐƐ
ĨĞĂƚƵƌĞƐŝŶĐĂƌĞŐŝǀŝŶŐ
ƌĞƉƌĞƐĞŶƚĂƚŝŽŶƐ
WZͲDEd>//E'
WƐǇĐŚŝĐƋƵŝǀĂůĞŶĐĞ
dĞůĞŽůŽŐŝĐĂů
WƌĞƚĞŶĚ
&ĂŝůƵƌĞƐŝŶŵĞŶƚĂůŝǌŝŶŐƐĞůĨĂŶĚŽƚŚĞƌ͗
;WƐǇĐŚŝĐĞƋƵŝǀĂůĞŶĐĞ ͗ĞǆƉĞƌŝĞŶĐŝŶŐ
ǁŽƌůĚĂƐŝƐŽŵŽƌƉŚŝĐƚŽŵĞŶƚĂůƐƚĂƚĞƐ͘
dĞůĞŽůŽŐŝĐĂů͗ĨŽĐƵƐŽŶďĞŚĂǀŝŽƌĂŶĚ
ĂƉƉĞĂƌĂŶĐĞ͘
WƌĞƚĞŶĚ͗ĂƉƉĂƌĞŶƚͬƉƐĞƵĚŽͲŵĞŶƚĂůŝǌŝŶŐ
ĚĞƚĂĐŚĞĚĨƌŽŵĞǆƉĞƌŝĞŶĐĞ͘
DĂƚĞƌŶĂůůŽǁůĞǀĞůŽĨŵĞŶƚĂůŝǌŝŶŐ
ĂƐƐŽĐŝĂƚĞĚǁŝƚŚƉŽŽƌŝŶƚĞƌĂĐƚŝŽŶƋƵĂůŝƚǇ
ĂŶĚŝŶĨĂŶƚĚŝƐŽƌŐĂŶŝǌĞĚĂƚƚĂĐŚŵĞŶƚ͘
EŽƐƚƵĚŝĞƐŽŶƚŚĞƌĞůĂƚŝŽŶƐŚŝƉďĞƚǁĞĞŶ
ůĂƉƐĞƐƚŽƐƉĞĐŝĨŝĐƉƌĞͲŵĞŶƚĂůŝǌŝŶŐŵŽĚĞƐ
ĂŶĚĚǇĂĚŝĐĚǇƐƌĞŐƵůĂƚŝŽŶ͘
ƌƚŝĐůĞ/s͗ƐƐĞƐƐŝŶŐƚŚĞůĞǀĞůŽĨ
ŵĞŶƚĂůŝǌŝŶŐĂďŝůŝƚǇƌĞŐĂƌĚŝŶŐ
ĂƚƚĂĐŚŵĞŶƚĂŶĚ/ĚĞŶƚŝĨǇŝŶŐWƌĞͲ
ŵĞŶƚĂůŝǌŝŶŐĨĞĂƚƵƌĞƐŝŶĂƚƚĂĐŚŵĞŶƚ
ĂŶĚĐĂƌĞŐŝǀŝŶŐƌĞƉƌĞƐĞŶƚĂƚŝŽŶƐ
ϭZĞƐĞĂƌĐŚ ŽŶ ĐĂƌĞŐŝǀŝŶŐ ƌĞƉƌĞƐĞŶƚĂƚŝŽŶƐ ŚĂƐ ĐĂƚĞŐŽƌŝĞƐ ĐŽƌƌĞƐƉŽŶĚŝŶŐ ƚŽ /ŶƐĞĐƵƌĞ ĂƚƚĂĐŚŵĞŶƚ ƌĞƉƌĞƐĞŶƚĂƚŝŽŶƐ
;sƌĞĞƐǁŝũŬ͕DĂĂƐ͕ΘǀĂŶĂŬĞů͕ϮϬϬϮ͖ĞĂŶĂŚ͕ĞŶŽŝƚ͕ĂƌƚŽŶΘ,ŝƌƐŚďĞƌŐ͕ϭϵϵϲ͖ƌĂǁĨŽƌĚΘĞŶŽŝƚ͕ϮϬϬϵͿ͘ůƚŚŽƵŐŚ
ƚŚĞƐĞĂƌĞŶĂŵĞĚĚŝĨĨĞƌĞŶƚůǇ͕ĨŽƌƐŝŵƉůŝĐŝƚǇĂŶĚĐůĂƌŝƚǇǁĞƵƐĞƚŚĞ͞/ŶƐĞĐƵƌĞ͟ƚĞƌŵĨŽƌďŽƚŚ͘
ϮŽǀĞƌŝŶŐ ĂĨĨĞĐƚŝǀĞ ĐŽŵŵƵŶŝĐĂƚŝŽŶ ĞƌƌŽƌƐ͕ ƌŽůĞ ĐŽŶĨƵƐŝŽŶ͕ ĨĞĂƌĨƵůŶĞƐƐͬĚŝƐŽƌŝĞŶƚĂƚŝŽŶ͕ ŝŶƚƌƵƐŝǀĞͬŶĞŐĂƚŝǀĞ ĂŶĚ
ǁŝƚŚĚƌĂǁŶ ďĞŚĂǀŝŽƌƐ͕ ĂƐ ĐŽŶĐĞƉƚƵĂůŝǌĞĚ ŝŶ ƚŚĞ ƚǇƉŝĐĂů DĂƚĞƌŶĂů ĞŚĂǀŝŽƌ /ŶƐƚƌƵŵĞŶƚ ĨŽƌ ƐƐĞƐƐŵĞŶƚ ĂŶĚ
ůĂƐƐŝĨŝĐĂƚŝŽŶ΀D/E΁͖ƌŽŶĨŵĂŶ͕DĂĚŝŐĂŶ͕Θ>ǇŽŶƐͲZƵƚŚ͕ϮϬϬϵͲϮϬϭϰͿ͘
ϯƚƚĂĐŚŵĞŶƚƌĞƉƌĞƐĞŶƚĂƚŝŽŶƐǁĞƌĞĂƐƐĞƐƐĞĚǁŝƚŚƚŚĞĚƵůƚƚƚĂĐŚŵĞŶƚ/ŶƚĞƌǀŝĞǁ;/͖'ĞŽƌŐĞ͕<ĂƉůĂŶ͕ΘDĂŝŶ͕
ϭϵϴϱͿŝŶĂƌƚŝĐůĞƐ/ĂŶĚ/s͘ĂƌĞŐŝǀŝŶŐƌĞƉƌĞƐĞŶƚĂƚŝŽŶƐǁĞƌĞĂƐƐĞƐƐĞĚǁŝƚŚƚŚĞWĂƌĞŶƚĞǀĞůŽƉŵĞŶƚ/ŶƚĞƌǀŝĞǁ;W/͕
ƐŚŽƌƚǀĞƌƐŝŽŶ͖^ůĂĚĞ͕ďĞƌ͕ƌĞƐŐŝ͕ĞƌŐĞƌ͕Θ<ĂƉůĂŶ͕ϮϬϬϰͿŝŶĂƌƚŝĐůĞ///ĂŶĚǁŝƚŚĐŽŶƚĞŶƚĂŶĂůǇƐŝƐŽĨƉƐǇĐŚŽƚŚĞƌĂƉǇ
ŶŽƚĞƐŝŶĂƌƚŝĐůĞ/s͘
ϯϱ
1.4.2.1 Insecure representations 
dŚĞǀĂƐƚŵĂũŽƌŝƚǇŽĨƉƌŝŽƌƌĞƐĞĂƌĐŚŚĂƐĨŽĐƵƐĞĚŽŶEŽŶͲĂƵƚŽŶŽŵŽƵƐͬ/ŶƐĞĐƵƌĞ
;ŚĞƌĞĂĨƚĞƌ /ŶƐĞĐƵƌĞͿ ĂƚƚĂĐŚŵĞŶƚ ƌĞƉƌĞƐĞŶƚĂƚŝŽŶƐ ĂŵŽŶŐ ƵƌŽͲŵĞƌŝĐĂŶ
ŵŽƚŚĞƌƐ;ƐĞĞ,ĞƐƐĞ͕ϮϬϬϴ͕ĨŽƌĂĚĞƚĂŝůĞĚĚĞƐĐƌŝƉƚŝŽŶŽĨƚŚĞƉŚĞŶŽŵĞŶĂĂŶĚ
ƚŚĞŝƌ ĂƐƐĞƐƐŵĞŶƚ ŝŶ ƚŚĞ ĚƵůƚ ƚƚĂĐŚŵĞŶƚ /ŶƚĞƌǀŝĞǁ ΀/͖ 'ĞŽƌŐĞ Ğƚ Ăů͕͘
ϭϵϴϱ΁Ϳ͘ /Ŷ ĐŽŶƚƌĂƐƚ ƚŽ ƵƚŽŶŽŵŽƵƐͬ^ĞĐƵƌĞ ;ŚĞƌĞĂĨƚĞƌ ^ĞĐƵƌĞͿ
ƌĞƉƌĞƐĞŶƚĂƚŝŽŶƐ͕/ŶƐĞĐƵƌĞĂƚƚĂĐŚŵĞŶƚƌĞƉƌĞƐĞŶƚĂƚŝŽŶƐĂƌĞĐŚĂƌĂĐƚĞƌŝǌĞĚďǇ
ůŽǁ ĐŽŚĞƌĞŶĐĞ ĂŶĚ ŝŵďĂůĂŶĐĞĚ ĞŵŽƚŝŽŶĂůͲĂƚƚĞŶƚŝŽŶĂů ƐƚƌĂƚĞŐŝĞƐ͕ Žƌ
ďƌĞĂŬĚŽǁŶƚŚĞƌĞŽĨ͘dǁŽŽƌŐĂŶŝǌĞĚƌĞƉƌĞƐĞŶƚĂƚŝŽŶĂůĐĂƚĞŐŽƌŝĞƐ͕ŝƐŵŝƐƐŝŶŐ
ĂŶĚWƌĞŽĐĐƵƉŝĞĚ͕ ĂŶĚ ŽŶĞ ƐƉĞĐŝĨŝĐ͕hŶƌĞƐŽůǀĞĚͬŝƐŽƌŐĂŶŝǌĞĚ ŝŶ ƌĞůĂƚŝŽŶ ƚŽ
ůŽƐƐŽƌƚƌĂƵŵĂ͕ŚĂǀĞďĞĞŶŝĚĞŶƚŝĨŝĞĚ͘/ŶĂĚĚŝƚŝŽŶ͕ĂŶŝŶƚĞƌǀŝĞǁƚŚĂƚĚŝƐƉůĂǇƐ
ŐůŽďĂůŝŶĐŽŚĞƌĞŶĐĞ͕ĐŽŶƚƌĂĚŝĐƚŽƌǇƐƚƌĂƚĞŐŝĞƐ͕ĂŶĚĚŽĞƐŶŽƚĨŝƚƚŽĂŶǇŽĨƚŚĞ
ĂďŽǀĞĐƌŝƚĞƌŝĂ͕ ŝƐĚĞĞŵĞĚŶŽŶͲĐůĂƐƐŝĨŝĂďůĞƚŽƚŚĞĐĂƚĞŐŽƌŝĞƐ͕ĂŶĚƌĞĐĞŝǀĞƐĂ
͚ĂŶŶŽƚůĂƐƐŝĨǇ͛ƌĂƚŝŶŐ;,ĞƐƐĞ͕ϮϬϬϴ͖,ĞƐƐĞΘDĂŝŶ͕ϮϬϬϬ͖DĂŝŶ͕'ŽůĚǁǇŶ͕Θ
,ĞƐƐĞ͕ϮϬϬϯͿ͘
ŝƐŵŝƐƐŝŶŐ ƌĞƉƌĞƐĞŶƚĂƚŝŽŶƐ ĂƌĞ ĐŚĂƌĂĐƚĞƌŝǌĞĚ ďǇ ŽǀĞƌƌĞŐƵůĂƚŝŽŶ ŽĨ͕ Žƌ
ĂƚƚĞŵƉƚƐ ƚŽ ƚƵƌŶ ĂƚƚĞŶƚŝŽŶ ĂǁĂǇ ĨƌŽŵ͕ ĂƚƚĂĐŚŵĞŶƚͲĂĐƚŝǀĂƚŝŶŐ ĞǆƉĞƌŝĞŶĐĞƐ
;ƐƵĐŚ ĂƐ ďĞŝŶŐ ŚƵƌƚ͕ ƵƉƐĞƚ͕ Žƌ ƐĞƉĂƌĂƚĞĚ ĨƌŽŵ ĐĂƌĞŐŝǀĞƌƐͿ ďǇ ŵĞĂŶƐ ŽĨ
ŝĚĞĂůŝǌĂƚŝŽŶ͕ĐůĂŝŵŝŶŐŶŽƚƚŽƌĞŵĞŵďĞƌ͕ŽƌĚĞƌŽŐĂƚŝŶŐĂƚƚĂĐŚŵĞŶƚĨŝŐƵƌĞƐŽƌ
ĂƚƚĂĐŚŵĞŶƚ ŶĞĞĚƐ ŽǀĞƌĂůů͘ /Ŷ ĐŽŶƚƌĂƐƚ͕ WƌĞŽĐĐƵƉŝĞĚ ƌĞƉƌĞƐĞŶƚĂƚŝŽŶƐ
ĚĞŵŽŶƐƚƌĂƚĞƵŶĚĞƌͲƌĞŐƵůĂƚŝŽŶ͕ ĂƐŵŽƚŚĞƌƐ ďĞĐŽŵĞĞŵŽƚŝŽŶĂůůǇ ĞŶƚĂŶŐůĞĚ
ǁŝƚŚ ƚŚĞŝƌ ƉĂƐƚ ĂŶĚ ƉƌĞƐĞŶƚ ĞǆƉĞƌŝĞŶĐĞƐ ǁŝƚŚ ĐĂƌĞŐŝǀĞƌƐ ǁŚŝůĞ ĚŝƐĐƵƐƐŝŶŐ
ƚŚĞŵ͕ĂŶĚĚŝƐƉůĂǇĂŶĞŶŵĞƐŚĞĚƐĞŶƐĞŽĨƐĞůĨĂŶĚĐĂƌĞŐŝǀĞƌ͘dŚĞďƌĞĂŬĚŽǁŶ
ŽĨ ĂƚƚĞŶƚŝŽŶĂůͲĞŵŽƚŝŽŶĂů ƐƚƌĂƚĞŐǇ ŝŶ hŶƌĞƐŽůǀĞĚͬŝƐŽƌŐĂŶŝǌĞĚ
ƌĞƉƌĞƐĞŶƚĂƚŝŽŶƐĐŽŵĞƐĂĐƌŽƐƐĂƐůĂƉƐĞƐŝŶƌĞĂƐŽŶŝŶŐ;ƐƵĐŚĂƐƐƉĞĂŬŝŶŐŽĨĂ
ĚĞĐĞĂƐĞĚ ƉĞƌƐŽŶ ĂƐ ƐͬŚĞ ǁĞƌĞ Ɛƚŝůů ĂůŝǀĞ͕ ƵŶǁĂƌƌĂŶƚĞĚ ďĞůŝĞĨƐ ŽĨ ĐĂƵƐŝŶŐ
ĚĞĂƚŚͬĂďƵƐĞ͕ĚĞƐĐƌŝƉƚŝŽŶƐŽĨĚŝƐƐŽĐŝĂƚŝŽŶͿ͕ ƐƉĞĞĐŚ;ƐƵĚĚĞŶƐŚŝĨƚƐ ŝŶƐƉĞĞĐŚ
ƉĂƚƚĞƌŶ͕ ƉƌŽůŽŶŐĞĚ ƐŝůĞŶĐĞƐ͕ ƵŶƵƐƵĂů ĂƚƚĞŶƚŝŽŶ ƚŽ ƐĞŶƐŽƌǇ ĚĞƚĂŝůͿ͕ ĂŶĚ
ďĞŚĂǀŝŽƌ ;ƐƵĐŚ ĂƐ ƐĞůĨͲŚĂƌŵͿ͕ ƐƉĞĐŝĨŝĐĂůůǇ ǁŚĞŶ ĚŝƐĐƵƐƐŝŶŐ ůŽƐƐ Žƌ ƚƌĂƵŵĂ
;DĂŝŶĞƚĂů͕͘ϮϬϬϯͿ͘^ƵĐŚůĂƉƐĞƐĂƌĞƚŚŽƵŐŚƚƚŽƌĞƉƌĞƐĞŶƚƚŚĞŝŶƚĞƌĨĞƌĞŶĐĞŽĨ
ŶŽƌŵĂůůǇ ĚŝƐƐŽĐŝĂƚĞĚ ŵĞŵŽƌŝĞƐͬďĞůŝĞĨƐ ŝŶƚŽ ĐŽŶƐĐŝŽƵƐŶĞƐƐ ;,ĞƐƐĞ͕ ϮϬϬϴͿ͘
hŶĚĞƌƐƚĂŶĚŝŶŐ ;ĂŶĚ ĐĂƚĞŐŽƌǇ ĚĞǀĞůŽƉŵĞŶƚͿ ŽĨ ƚŚĞ ĂŶŶŽƚ ůĂƐƐŝĨǇ
ƌĞƉƌĞƐĞŶƚĂƚŝŽŶƐ ŝƐ ǀĞƌǇ ŝŶĐŽŵƉůĞƚĞ͕ ďƵƚ ŝƚ ŝƐ ƐƵŐŐĞƐƚĞĚ ƚŚĂƚ ƚŚĞǇ ƌĞĨůĞĐƚ Ă
ŐůŽďĂů ĚŝƐŽƌŐĂŶŝǌĂƚŝŽŶ͕ Žƌ ͟hŶŽƌŐĂŶŝǌĞĚ͟ ƐƚĂƚĞƐ ŽĨ ŵŝŶĚ ƌĞůĂƚĞĚ ƚŽ
ĂƚƚĂĐŚŵĞŶƚ;,ĞƐƐĞ͕ϮϬϬϴ͕Ɖ͘ϱϳϭͿ͘
dƌĂĚŝƚŝŽŶĂůůǇ͕ ƚŚĞ ŽƌŐĂŶŝǌĞĚ /ŶƐĞĐƵƌĞ ĂƚƚĂĐŚŵĞŶƚ ƌĞƉƌĞƐĞŶƚĂƚŝŽŶƐ ŚĂǀĞ
ďĞĞŶƵŶĚĞƌƐƚŽŽĚĂƐƌĞĨůĞĐƚŝŶŐƐƵďͲŽƉƚŝŵĂů͕ǇĞƚŶŽƚŶĞĐĞƐƐĂƌŝůǇƉĂƚŚŽůŽŐŝĐĂů͕
ϯϲ
ƌĞƉƌĞƐĞŶƚĂƚŝŽŶĂůƐƚƌĂƚĞŐŝĞƐ͘dŚĞǇŚĂǀĞďĞĞŶƐŚŽǁŶƚŽůŝŶŬƚŽŶŽŶͲƐĞŶƐŝƚŝǀĞ͕
ǇĞƚ ŶŽƚ ŶĞĐĞƐƐĂƌŝůǇ ĞǆƚƌĞŵĞůǇ ĚǇƐƌĞŐƵůĂƚŝŶŐ͕ ŵŽƚŚĞƌŝŶĨĂŶƚ ŝŶƚĞƌĂĐƚŝŽŶƐ
;ĚĂŵ͕ 'ƵŶŶĂƌ͕ Θ dĂŶĂŬĂ ϮϬϬϰ͖ ŽŚŶ͕ ŽǁĂŶ͕ ŽǁĂŶ͕ Θ WĞĂƌƐŽŶ͕ ϭϵϵϮ͖
ƌŽǁĞůů Θ &ĞůĚŵĂŶ͕ ϭϵϴϴ͖ ZŝǀĂ ƌƵŐŶŽůĂ Ğƚ Ăů͕͘ ϮϬϭϯͿ͘ /ŶƐƚĞĂĚ͕ ƚŚĞ
hŶƌĞƐŽůǀĞĚͬŝƐŽƌŐĂŶŝǌĞĚĂƚƚĂĐŚŵĞŶƚƌĞƉƌĞƐĞŶƚĂƚŝŽŶƐŚĂǀĞďĞĞŶĐŽŶƐŝĚĞƌĞĚ
ĂƐ ƐƉĞĐŝĨŝĐ ƉƌĞĚĞĐĞƐƐŽƌƐ ŽĨ ĚǇĂĚŝĐ ĚǇƐƌĞŐƵůĂƚŝŽŶ ;'ŽůĚďĞƌŐ͕ ĞŶŽŝƚ͕
ůŽĐŬůĂŶĚ͕ΘDĂĚŝŐĂŶ͕ϮϬϬϯ͖DĂŝŶΘ,ĞƐƐĞ͕ϭϵϵϬͿ͘
,ŽǁĞǀĞƌ͕ ƌĞƐĞĂƌĐŚ ƐŚŽǁƐ ƚŚĂƚ WƌĞŽĐĐƵƉŝĞĚ ĂƐ ǁĞůů ĂƐ
hŶƌĞƐŽůǀĞĚͬŝƐŽƌŐĂŶŝǌĞĚ ĂƚƚĂĐŚŵĞŶƚ ƌĞƉƌĞƐĞŶƚĂƚŝŽŶƐ ĂƌĞ ĂƐƐŽĐŝĂƚĞĚ ǁŝƚŚ
ŝŶĨĂŶƚĚŝƐŽƌŐĂŶŝǌĞĚĂƚƚĂĐŚŵĞŶƚ;,ĞƐƐĞΘDĂŝŶ͕ϮϬϬϬ͖DĂĚŝŐĂŶĞƚĂů͕͘ϮϬϬϲ͖
ǀĂŶ /:ǌĞŶĚŽŽƌŶ͕ϭϵϵϱͿ͘ /Ŷ ĨĂĐƚ͕ ƚŚĞƌĞ ŝƐĞǀŝĚĞŶĐĞ ƚŚĂƚ ƚŚĞWƌĞŽĐĐƵƉŝĞĚĂŶĚ
hŶƌĞƐŽůǀĞĚ ĐĂƚĞŐŽƌŝĞƐ ƌĞĨůĞĐƚ ƐŝŵŝůĂƌ͕ ƌĂƚŚĞƌ ƚŚĂŶ ƋƵĂůŝƚĂƚŝǀĞůǇ ĚŝƐƚŝŶĐƚ͕
ŵĂƚĞƌŶĂůƐƚĂƚĞƐŽĨŵŝŶĚ;,ĂůƚŝŐĂŶ͕ZŽŝƐŵĂŶ͕Θ,ĂǇĚŽŶ͕ϮϬϭϰͿ͘&ŽƌĞǆĂŵƉůĞ͕
ƐŽŵĞWƌĞŽĐĐƵƉŝĞĚƌĞƉƌĞƐĞŶƚĂƚŝŽŶƐĂƌĞĐŚĂƌĂĐƚĞƌŝǌĞĚďǇƚƌĂƵŵĂͲƌĞůĂƚĞĚĨĞĂƌ
;DĂŝŶĞƚĂů͕͘ϮϬϬϯͿ͘/ŶĂĚĚŝƚŝŽŶ͕ƚŚĞǇĂƌĞďŽƚŚƉƌĞǀĂůĞŶƚĂŵŽŶŐŵŽƚŚĞƌƐǁŝƚŚ
ďŽƌĚĞƌůŝŶĞ ƉĞƌƐŽŶĂůŝƚǇ ĚŝƐŽƌĚĞƌ͕ Ă ĐŽŵŵŽŶ ƐĞƋƵĞŶĐĞ ŽĨ ĞĂƌůǇ ĐŽŵƉůĞǆ
ƚƌĂƵŵĂ;ĂƌŽŶĞ͕ϮϬϬϯ͖DĂĐĨŝĞ͕^ǁĂŶ͕&ŝƚǌƉĂƚƌŝĐŬtĂƚŬŝŶƐ͕ΘZŝǀĂƐ͕ϮϬϭϰͿ͘
ĨƚĞƌ ŽǀĞƌ ƚŚƌĞĞ ĚĞĐĂĚĞƐ ŽĨ ƌĞƐĞĂƌĐŚ ŽŶ /ŶƐĞĐƵƌĞ ĂƚƚĂĐŚŵĞŶƚ
ƌĞƉƌĞƐĞŶƚĂƚŝŽŶƐ͕Ă ͚ƚƌĂŶƐŝƚŝŽŶŐĂƉ͛ Ɛƚŝůů ƌĞŵĂŝŶƐ ŝŶǁŚŝĐŚ ƚŚĞ /ŶƐĞĐƵƌĞ ;ĂŶĚ
ƉĂƌƚŝĐƵůĂƌůǇhŶƌĞƐŽůǀĞĚͬŝƐŽƌŐĂŶŝǌĞĚͿŵĂƚĞƌŶĂůƌĞƉƌĞƐĞŶƚĂƚŝŽŶƐŽŶůǇƉƌĞĚŝĐƚ
ĂƐŵĂůůƉƌŽƉŽƌƚŝŽŶŽĨǀĂƌŝĂŶĐĞŝŶŵĂƚĞƌŶĂůĚǇƐƌĞŐƵůĂƚŝŶŐďĞŚĂǀŝŽƌĂŶĚŝŶĨĂŶƚ
ĚŝƐŽƌŐĂŶŝǌĞĚ ĂƚƚĂĐŚŵĞŶƚ ;DĂĚŝŐĂŶ͕ ϮϬϬϲ͖ ǀĂŶ /:ǌĞŶĚŽŽƌŶ͕ ϭϵϵϱ͖ ǀĂŶ
/:ǌĞŶĚŽŽƌŶĞƚĂů͕͘ϭϵϵϵ͖sĞƌŚĂŐĞĞƚĂů͕͘ϮϬϭϲͿ͘ĐĐŽƌĚŝŶŐůǇ͕ŝĚĞŶƚŝĨŝĐĂƚŝŽŶŽĨ
ŽƚŚĞƌ ĨĞĂƚƵƌĞƐ ŽĨ ŵĂƚĞƌŶĂů ƌĞƉƌĞƐĞŶƚĂƚŝŽŶƐ ŝƐ ŶĞĞĚĞĚ ƚŚĂƚ ĂƌĞ ůŝŶŬĞĚ ƚŽ
ƚƌĂŶƐŐĞŶĞƌĂƚŝŽŶĂůƚƌĂŶƐŵŝƐƐŝŽŶŽĨƚƌĂƵŵĂ͘
/ŶƐĞĐƵƌĞĨĞĂƚƵƌĞƐŽĨĐĂƌĞŐŝǀŝŶŐƌĞƉƌĞƐĞŶƚĂƚŝŽŶƐŚĂǀĞĂůƐŽďĞĞŶŝĚĞŶƚŝĨŝĞĚ
ƚŚĂƚ ƵŶĚĞƌůŝĞ ƉƌŽďůĞŵĂƚŝĐ ŵŽƚŚĞƌŝŶĨĂŶƚ ŝŶƚĞƌĂĐƚŝŽŶƐ͘ ŝƐŵŝƐƐŝŶŐ
ƌĞƉƌĞƐĞŶƚĂƚŝŽŶƐ ;ŶĂŵĞĚ ŝƐĞŶŐĂŐĞĚ ŝŶ ƚŚĞ tŽƌŬŝŶŐ DŽĚĞů ŽĨ ƚŚĞ ŚŝůĚ
/ŶƚĞƌǀŝĞǁ ΀tD/͖ ĞĂŶĂŚ Ğƚ Ăů͕͘ ϭϵϵϲ΁͕ Ă ǁŝĚĞůǇ ƵƐĞĚ ƐĞŵŝͲƐƚƌƵĐƚƵƌĞĚ
ŝŶƚĞƌǀŝĞǁĨŽƌĂƐƐĞƐƐŝŶŐĐĂƌĞŐŝǀŝŶŐƌĞƉƌĞƐĞŶƚĂƚŝŽŶƐͿĂƌĞĂƐƐŽĐŝĂƚĞĚǁŝƚŚ ůŽǁ
ŵĂƚĞƌŶĂů ƐĞŶƐŝƚŝǀŝƚǇĂŶĚ ŝŶǀŽůǀĞŵĞŶƚ;sƌĞĞƐǀŝũŬĞƚĂů͕͘ϮϬϭϮ͖ĞĂŶĂŚĞƚĂů͕͘
ϭϵϵϲͿ͘ WƌĞŽĐĐƵƉŝĞĚ ;ŶĂŵĞĚ ŝƐƚŽƌƚĞĚ ŝŶ ƚŚĞ tD/Ϳ ĨĞĂƚƵƌĞƐ ƐƉĞĐŝĨŝĐĂůůǇ
ĐŚĂƌĂĐƚĞƌŝǌĞ ƚŚĞ ĐĂƌĞŐŝǀŝŶŐ ƌĞƉƌĞƐĞŶƚĂƚŝŽŶƐ ŽĨ ŝŶƚĞƌƉĞƌƐŽŶĂůůǇͲƚƌĂƵŵĂƚŝǌĞĚ
ŵŽƚŚĞƌƐ͕ĂŶĚůŝŶŬǁŝƚŚŵŽƌĞĚǇƐƌĞŐƵůĂƚŝŶŐďĞŚĂǀŝŽƌƐƐƵĐŚĂƐŚŽƐƚŝůŝƚǇ;<ŽƌũĂ
ĞƚĂů͕͘ϮϬϭϬ͖^ ĐŚĞĐŚƚĞƌĞƚĂů͕͘ϮϬϬϴ͖^ ŽŬŽůŽǁƐŬŝ͕,ĂŶƐ͕ĞƌŶƐƚĞŝŶ͕ΘŽǆ͕ϮϬϬϳͿ͘
,ŽǁĞǀĞƌ͕ ƚŚĞ tD/ ǁĂƐ ĚĞǀĞůŽƉĞĚ ďĞĨŽƌĞ ƚŚĞ ŝŶĨĂŶƚ ĚŝƐŽƌŐĂŶŝǌĞĚ
ĂƚƚĂĐŚŵĞŶƚĐůĂƐƐŝĨŝĐĂƚŝŽŶ;sƌĞĞƐǀŝũŬĞƚĂů͕͘ϮϬϭϮͿ͕ĂŶĚŝƚŝƐƚŚƵƐƵŶĐůĞĂƌŚŽǁ
ϯϳ
ƚŚĞ ŝŶƚĞƌǀŝĞǁ͛Ɛ ĐůĂƐƐŝĨŝĐĂƚŝŽŶƐ ƌĞůĂƚĞ ƚŽ ŵŽƐƚ ƐĞǀĞƌĞ ƌĞůĂƚŝŽŶĂů ƌŝƐŬƐ͘ /Ŷ
ŵŽĚŝĨŝĐĂƚŝŽŶŽĨƚŚĞŽƌŝŐŝŶĂůĐŽĚŝŶŐ͕ƌĂǁĨŽƌĚĂŶĚĞŶŽŝƚ;ϮϬϬϵͿĨŽƵŶĚůŝŶŬƐ
ďĞƚǁĞĞŶ͚ ĚŝƐƌƵƉƚĞĚ͛ŵĂƚĞƌŶĂůƉƌĞŶĂƚĂůĐĂƌĞŐŝǀŝŶŐƌĞƉƌĞƐĞŶƚĂƚŝŽŶƐ;ŝ͘Ğ͕͘ƚŚŽƐĞ
ǁŚŝĐŚ ǁĞƌĞ ĂĨĨĞĐƚŝǀĞůǇ ĐŽŶƚƌĂĚŝĐƚŽƌǇ͕ ǁŝƚŚĚƌĂǁŶ͕ ĨĞĂƌĨƵů͕ ĚŝƐŽƌŝĞŶƚĞĚ͕
ŚŽƐƚŝůĞ͕ŽƌƌŽůĞƌĞǀĞƌƐĞĚͿĂŶĚŵŽƚŚĞƌƐ͛ƐŝŵŝůĂƌĚǇƐƌĞŐƵůĂƚŝŶŐďĞŚĂǀŝŽƌƐĂŶĚ
ŝŶĨĂŶƚ ĚŝƐŽƌŐĂŶŝǌĞĚ ĂƚƚĂĐŚŵĞŶƚ ;ƐĞĞ ĂůƐŽ EŝĐĐŽůƐ͕ ^ŵŝƚŚ͕ Θ ĞŶŽŝƚ͕ ϮϬϭϱͿ͘
,ŽǁĞǀĞƌ͕ ŝƚ ŝƐ ƵŶĐůĞĂƌ ŚŽǁ ƐƵĐŚ ƌŝƐŬƐ ŝŶ ƚŚĞ ĐĂƌĞŐŝǀŝŶŐ ƌĞƉƌĞƐĞŶƚĂƚŝŽŶƐ
ĐŽƌƌĞƐƉŽŶĚǁŝƚŚƌŝƐŬƐŝŶŵŽƚŚĞƌƐ͛ĂƚƚĂĐŚŵĞŶƚƌĞƉƌĞƐĞŶƚĂƚŝŽŶƐ͘
1.4.2.2 Hostile/Helpless representations 
ZĞƐĞĂƌĐŚŝŶǀĞƐƚŝŐĂƚŝŶŐĐŽŵƉůĞǆůǇͲƚƌĂƵŵĂƚŝǌĞĚŵŽƚŚĞƌƐĂŶĚƚŚĞŝƌŝŶĨĂŶƚƐŚĂƐ
ƋƵĞƐƚŝŽŶĞĚ ǁŚĞƚŚĞƌ /ŶƐĞĐƵƌĞ ĂƚƚĂĐŚŵĞŶƚ ƌĞƉƌĞƐĞŶƚĂƚŝŽŶƐ͕ ŽƌŝŐŝŶĂƚŝŶŐ ŝŶ
ƌĞƐĞĂƌĐŚ ǁŝƚŚ ŶŽƌŵĂƚŝǀĞ ĚǇĂĚƐ͕ ĂƌĞ ĐĞŶƚƌĂů ŝŶ ƉƌĞĚŝĐƚŝŶŐ ƚŚĞŝƌ ĚǇĂĚŝĐ
ĚǇƐƌĞŐƵůĂƚŝŽŶ͘ <ĂƌůĞŶ >ǇŽŶƐͲZƵƚŚ ĂŶĚ ŚĞƌ ĐŽůůĞĂŐƵĞƐ ;ϮϬϬϯ͕ ϮϬϬϱͿ ŚĂǀĞ
ǁŝĚĞŶĞĚƚŚĞĐŽŶĐĞƉƚŽĨ͚ƵŶƌĞƐŽůǀĞĚ͛ƐƚĂƚĞƐŽĨŵŝŶĚƌĞŐĂƌĚŝŶŐƐŝŶŐůĞůŽƐƐĞƐ
ĂŶĚƚƌĂƵŵĂƐƚŽŵŽƌĞŚŽůŝƐƚŝĐ,ŽƐƚŝůĞĂŶĚ,ĞůƉůĞƐƐͲ&ĞĂƌĨƵů;,,ͿƐƚĂƚĞƐŽĨŵŝŶĚ
ƌĞŐĂƌĚŝŶŐ ĂƚƚĂĐŚŵĞŶƚ͘ ^ƵĐŚ ƌĞƉƌĞƐĞŶƚĂƚŝŽŶƐ ĂƌĞ ĐŚĂƌĂĐƚĞƌŝǌĞĚ ďǇ Ă ďůĂĐŬͲ
ĂŶĚͲǁŚŝƚĞǀŝĞǁŽĨƐĞůĨŝŶƌĞůĂƚŝŽŶƚŽŽƚŚĞƌĂƐǀŝĐƚŝŵĂŶĚͬŽƌƉĞƌƉĞƚƌĂƚŽƌ͕ĂŶĚ
ƐŚŽǁĂŐůŽďĂů ůĂĐŬŽĨ ŝŶƚĞŐƌĂƚŝŽŶƌĂƚŚĞƌƚŚĂŶůŽĐĂů ůĂƉƐĞƐ ŝŶƚŚŝŶŬŝŶŐĂďŽƵƚ
;ƐƉĞĐŝĨŝĐͿ ƚƌĂƵŵĂ͘ ůŝŐŶŝŶŐ ǁŝƚŚ ƚŚĞ ŝĚĞĂ ŽĨ ƐĞŐƌĞŐĂƚĞĚͬĨůŽŽĚŝŶŐ ƐƚĂƚĞƐ ŽĨ
ŵŝŶĚ͕ ƚŚĞ ůĂĐŬŽĨ ŝŶƚĞŐƌĂƚŝŽŶŵĂŶŝĨĞƐƚƐ ĂƐ ŝŶĂďŝůŝƚǇ ƚŽ ƌĞĨůĞĐƚ ƵƉŽŶŵĞŶƚĂů
ƌĞƉƌĞƐĞŶƚĂƚŝŽŶƐ ;Ğ͘Ő͕͘ ƐƉĞĞĐŚĂďŽƵƚ ƌĞƉƌĞƐĞŶƚĂƚŝŽŶƐĂƐ ƌĞĂůŝƚŝĞƐ͕ƵŶŶŽƚŝĐĞĚ
ĐŽŶƚƌĂĚŝĐƚŝŽŶƐ ƐƵĐŚ ĂƐ ŐůŽƌŝĨŝĞĚͬĚĞǀĂůƵĞĚ ĂĐĐŽƵŶƚƐ ŽĨ ƉĂƌĞŶƚƐͿ ĂŶĚ
ďƌĞĂŬĚŽǁŶŽĨƌĞƉƌĞƐĞŶƚĂƚŝŽŶĂůƐƚƌĂƚĞŐǇ;Ğ͘Ő͕͘ĂĐƚŝǀĂƚŝŽŶŽĨŽǀĞƌǁŚĞůŵŝŶŐůǇ
ƉĂŝŶĨƵůĞŵŽƚŝŽŶƐǁŚĞŶĚŝƐĐƵƐƐŝŶŐƌĞůĂƚŝŽŶƐŚŝƉƐǁŝƚŚĐĂƌĞŐŝǀĞƌƐͿ͘
dŚĞ ,, ƚŚĞŽƌǇ ĚĞƐĐƌŝďĞƐ ĚŝƐĐƌĞƚĞ ƋƵĂůŝƚŝĞƐ ŽĨ ƚƌĂƵŵĂƚŝǌĞĚ ŵŽƚŚĞƌƐ͛
ĂƚƚĂĐŚŵĞŶƚƌĞƉƌĞƐĞŶƚĂƚŝŽŶƐƉƌĞǀŝŽƵƐůǇĐůĂƐƐŝĨŝĞĚ;ĞƌƌŽŶĞŽƵƐůǇͿĂƐ /ŶƐĞĐƵƌĞ͘
&Žƌ ĞǆĂŵƉůĞ͕ ĞǆƚƌĞŵĞ ŐůŽƌŝĨŝĐĂƚŝŽŶ ;ƌĂƚŚĞƌ ƚŚĂŶ ŵŽĚĞƌĂƚĞ ŝĚĞĂůŝǌĂƚŝŽŶͿ
ĚŝƐƉůĂǇĞĚ ŝŶƐƵĐŚŵŽƚŚĞƌƐ͛ŶĂƌƌĂƚŝǀĞƐĞĂƐŝůǇďƌĞĂŬƐĚŽǁŶ͕ĂůƚĞƌŶĂƚŝŶŐǁŝƚŚ
ŚŽƐƚŝůĞ ĚĞǀĂůƵĂƚŝŽŶ ;ƌĂƚŚĞƌ ƚŚĂŶĞŵŽƚŝŽŶĂůůǇ ĚĞƚĂĐŚĞĚĚĞƌŽŐĂƚŝŽŶͿ͘ dŚŝƐ ŝƐ
ĚĞĞŵĞĚƚŽƌĞĨůĞĐƚƚŚĞƌŝŐŝĚĂŶĚŝŵŵĂƚƵƌĞĚĞĨĞŶƐĞŽĨƐƉůŝƚƚŝŶŐƌĂƚŚĞƌƚŚĂŶĂ
ƐƚĂďůĞĂŶĚŽƌŐĂŶŝǌĞĚŝƐŵŝƐƐŝŶŐƐƚƌĂƚĞŐǇ͘&ƵƌƚŚĞƌ͕ĂĐƚŝǀĂƚŝŽŶŽĨ͚ĨůŽŽĚŝŶŐ͛Žƌ
ŽǀĞƌǁŚĞůŵŝŶŐ ƐƚƌĞƐƐ ĂŶĚ ĞŵŽƚŝŽŶƐ ŝƐ ĐŽŶƐŝĚĞƌĞĚ ĂƐ ĐŽůůĂƉƐĞ ŝŶ
ƌĞƉƌĞƐĞŶƚĂƚŝŽŶĂů ƐƚƌĂƚĞŐǇ ƌĂƚŚĞƌ ƚŚĂŶ ;ƐĞĞŵŝŶŐůǇͿ ŽƌŐĂŶŝǌĞĚ WƌĞŽĐĐƵƉŝĞĚ
ƐƚĂƚĞƐŽĨŵŝŶĚ;>ǇŽŶƐͲZƵƚŚĞƚĂů͕͘ϮϬϬϱͿ͘
dǁŽƉƌŽĨŝůĞƐŽĨ,ŽƐƚŝůĞͬ,ĞůƉůĞƐƐ ĂƚƚĂĐŚŵĞŶƚ ƌĞƉƌĞƐĞŶƚĂƚŝŽŶƐŚĂǀĞďĞĞŶ
ŝĚĞŶƚŝĨŝĞĚƚŚĂƚĚŝĨĨĞƌĐŽŶƐŝĚĞƌĂďůǇĨƌŽŵĞĂĐŚŽƚŚĞƌ͘ƉƌĞĚŽŵŝŶĂŶƚůǇ,ŽƐƚŝůĞ
ϯϴ
ŽƌĚĞĨĞŶĚĞĚĐŽŶƐƚĞůůĂƚŝŽŶŝƐĐŚĂƌĂĐƚĞƌŝǌĞĚďǇĂŐůŽďĂůůǇĚĞǀĂůƵĂƚŝŶŐƐƚĂŶĐĞ
ƚŽǁĂƌĚƐ ĐĂƌĞŐŝǀĞƌƐ͘ dŚĞ ƐƚƌĂƚĞŐǇ ĚŽĞƐ ŶŽƚ ŚŽůĚ͕ ŚŽǁĞǀĞƌ͕ ĂƐ ƐƉĞĂŬĞƌƐ
ƐŝŵƵůƚĂŶĞŽƵƐůǇĚŝƐƉůĂǇƉƌĞŽĐĐƵƉĂƚŝŽŶǁŝƚŚĂƚƚĂĐŚŵĞŶƚĞǆƉĞƌŝĞŶĐĞƐ;ƐƵĐŚĂƐ
ŝĚĞŶƚŝĨǇŝŶŐ ǁŝƚŚ Ă ŚŽƐƚŝůĞ ĐĂƌĞŐŝǀĞƌͿ͘ /ŶĚŝǀŝĚƵĂůƐ ǁŝƚŚ Ă ,ŽƐƚŝůĞ
ƌĞƉƌĞƐĞŶƚĂƚŝŽŶĂů ƐƚƌĂƚĞŐǇ ĐŽŵŵŽŶůǇ ĐŽŶƐƚƌŝĐƚ ƚŚŝŶŬŝŶŐ ĂŶĚ ƐƉĞĂŬŝŶŐ ŽĨ
ĂƚƚĂĐŚŵĞŶƚ ĞǆƉĞƌŝĞŶĐĞƐ͕ ĂŶĚ ĨĂŝů ƚŽ ƌĞĨůĞĐƚ ŽŶ ƚŚĞŝƌ ŽǁŶ Žƌ ŽƚŚĞƌƐ͛
ĞǆƉĞƌŝĞŶĐĞƐ͘ dŚĞ ŽƚŚĞƌ͕ ŵŽƌĞ ĨƌĂŐŝůĞ ƉƌŽĨŝůĞ ŝƐ ĐŚĂƌĂĐƚĞƌŝǌĞĚ ďǇ
&ĞĂƌĨƵůͬ,ĞůƉůĞƐƐƐƚĂƚĞƐŽĨŵŝŶĚ͘^ƵĐŚŝŶĚŝǀŝĚƵĂůƐĚŝƐƉůĂǇĂƉƉĂƌĞŶƚĂďŝůŝƚǇƚŽ
ƌĞĨůĞĐƚƵƉŽŶ ƚŚĞŝƌŽǁŶŽƌĐĂƌĞŐŝǀĞƌƐ͛ ŝŶƚĞŶƚŝŽŶƐ͘,ŽǁĞǀĞƌ͕ ƐƵĐŚĂďŝůŝƚǇŚĂƐ
ŽĨƚĞŶ ĚĞǀĞůŽƉĞĚ ŝŶ ƚŚĞ ƐĞƌǀŝĐĞ ŽĨ ƚƌǇŝŶŐ ƚŽ ͟ƌĞĂĚ ƚŚĞ ŵŝŶĚ͟ ŽĨ ŽŶĞ͛Ɛ
ĞŵŽƚŝŽŶĂůůǇƵŶƐƚĂďůĞĐĂƌĞŐŝǀĞƌƐĂŶĚƌĞŐƵůĂƚĞƚŚĞŵŝŶŽƌĚĞƌƚŽƌĞĐĞŝǀĞĐĂƌĞ
ĨŽƌ ŽŶĞƐĞůĨ͘ ,ĞŶĐĞ͕ ƚŚĞ ŝŶĚŝǀŝĚƵĂů͛Ɛ ƵŶĚĞƌͲĚĞǀĞůŽƉĞĚ ƐĞůĨͲƌĞŐƵůĂƚŝŽŶ ĞĂƐŝůǇ
ďƌĞĂŬƐĚŽǁŶĂŶĚŝŶƚŽůĞƌĂďůĞĞŵŽƚŝŽŶƐĂƌĞĂĐƚŝǀĂƚĞĚǁŚĞŶƚŚŝŶŬŝŶŐŽƌƚĂůŬŝŶŐ
ĂďŽƵƚĂƚƚĂĐŚŵĞŶƚĞǆƉĞƌŝĞŶĐĞƐ͘,ĞůƉůĞƐƐͬ&ĞĂƌĨƵůĂƚƚĂĐŚŵĞŶƚƌĞƉƌĞƐĞŶƚĂƚŝŽŶƐ
ƚǇƉŝĐĂůůǇ ĞŶƚĂŝů ŝĚĞŶƚŝĨŝĐĂƚŝŽŶ ǁŝƚŚ Ă ŚĞůƉůĞƐƐͬǀŝĐƚŝŵ ƉĂƌĞŶƚ ĂŶĚ
ŝŶƚĞƌŶĂůŝǌĂƚŝŽŶ ŽĨ ĚǇƐƌĞŐƵůĂƚŝŽŶ ĂƐ ĞǆƉĞƌŝĞŶĐĞƐ ŽĨ ďĂĚŶĞƐƐͬǁŽƌƚŚůĞƐŶĞƐƐ
;>ǇŽŶƐͲZƵƚŚ͕ ƌŽŶĨŵĂŶ͕ Θ ƚǁŽŽĚ͕ ϭϵϵϵ͖ >ǇŽŶƐͲZƵƚŚ Θ :ĂĐŽďǀŝƚǌ͕ ϮϬϬϴ͖
>ǇŽŶƐͲZƵƚŚΘDĞůŶŝĐŬ͕ϮϬϬϰ͖>ǇŽŶƐͲZƵƚŚĞƚĂů͕͘ϮϬϬϱͿ͘
dŚĞ,,ĂƚƚĂĐŚŵĞŶƚƌĞƉƌĞƐĞŶƚĂƚŝŽŶƐĂƉƉĞĂƌĂƐƉƌŽŵŝŶĞŶƚƚƌĂŶƐŵŝƚƚĞƌƐŽĨ
ŵĂƚĞƌŶĂů ƚƌĂƵŵĂ͘ dŚĞǇ ĂƌĞ ĐŽŵŵŽŶůǇ ĨŽƵŶĚ ĂŵŽŶŐ ŝŶĚŝǀŝĚƵĂůƐ ǁŝƚŚ
ĐŚŝůĚŚŽŽĚ ĂďƵƐĞ ŚŝƐƚŽƌǇ ĂŶĚ ĐƵƌƌĞŶƚ ƉĞƌƐŽŶĂůŝƚǇ ĚŝƐŽƌĚĞƌ ;&ŝŶŐĞƌ͕ ǇƵŶ͕
DĞůŶŝĐŬ͕Θ>ǇŽŶƐͲZƵƚŚ͕ϮϬϭϱ͖>ǇŽŶƐͲZƵƚŚĞƚĂů͕͘ϮϬϬϳͿ͕ĂŶĚůŝŶŬƚŽŵĂƚĞƌŶĂů
ĂŶŽŵĂůŽƵƐͬĚǇƐƌĞŐƵůĂƚŝŶŐĐĂƌĞŐŝǀŝŶŐďĞŚĂǀŝŽƌ͕ŶĞŐůĞĐƚĂŶĚŵĂůƚƌĞĂƚŵĞŶƚŽĨ
ƚŚĞŝƌ ĐŚŝůĚƌĞŶ͕ ĂŶĚ ŝŶĨĂŶƚ ĚŝƐŽƌŐĂŶŝǌĂƚŝŽŶ ƵŶĂĐĐŽƵŶƚĞĚ ĨŽƌ ďǇ ŵĂƚĞƌŶĂů
hŶƌĞƐŽůǀĞĚͬŝƐŽƌŐĂŶŝǌĞĚ ĂƚƚĂĐŚŵĞŶƚ ƌĞƉƌĞƐĞŶƚĂƚŝŽŶƐ ;&ŝŶŐĞƌ͕ ϮϬϬϲ͖
&ƌŝŐĞƌŝŽ͕ŽŶƐƚĂŶƚŝŶŽ͕ĞƉƉŝ͕ΘĂƌŽŶĞ͕ϮϬϭϯ͖>ǇŽŶƐͲZƵƚŚĞƚĂů͕͘ϭϵϵϵď͕ϮϬϬϱ͖
DŝůŽƚĞƚĂů͕͘ϮϬϭϰͿ͘ZĞƐĞĂƌĐŚŽŶ,ŽƐƚŝůĞͬ,ĞůƉůĞƐƐĐĂƌĞŐŝǀŝŶŐƌĞƉƌĞƐĞŶƚĂƚŝŽŶƐ
ŝƐ ƐĐĂƌĐĞ͕ ďƵƚ ƚŚĞƌĞ ĂƌĞ ƉƌĞůŝŵŝŶĂƌǇ ƌĞƐƵůƚƐ ŽĨ ůŝŶŬƐ ǁŝƚŚ ŵĂƚĞƌŶĂů
ƉƐǇĐŚŽƉĂƚŚŽůŽŐǇĂŶĚƌĞůĂƚŝŽŶĂůƌŝƐŬƐ;^ůĞĞĚ͕ϮϬϭϯ͖dĞƌƌǇ͕ϮϬϭϴ͖dĞƌƌǇ͕&ŝŶŐĞƌ͕
>ǇŽŶƐͲZƵƚŚ͕^ĂĚůĞƌ͕Θ^ůĂĚĞ͕ϮϬϭϵͿ͘
1.4.2.3 Pre-mentalizing modes  
dŚĞ ŝŶƚĞƌƌƵƉƚŝŽŶƐ ƚŽŵĞŶƚĂůŝǌŝŶŐ ƚŚĂƚ ĞĂƌůǇ ĐĂƌĞŐŝǀŝŶŐ ƐƉĞĐŝĨŝĐĂůůǇ ŝŶĚƵĐĞƐ
ĂŵŽŶŐĂƚƚĂĐŚŵĞŶƚͲƚƌĂƵŵĂƚŝǌĞĚŝŶĚŝǀŝĚƵĂůƐŵĂŶŝĨĞƐƚĂƐĨƌĞƋƵĞŶƚůĂƉƐĞƐŝŶƚŽ
WƌĞͲŵĞŶƚĂůŝǌŝŶŐ͕ ŶĂŵĞůǇ͕ ƚŽWƐǇĐŚŝĐ ƋƵŝǀĂůĞŶĐĞ͕dĞůĞŽůŽŐŝĐĂů͕ ĂŶĚWƌĞƚĞŶĚ
ŵŽĚĞƐ;ůůĞŶ͕&ŽŶĂŐǇ͕ΘĂƚĞŵĂŶ͕ϮϬϬϴ͖&ŽŶĂŐǇ͕'ĞƌŐĞůǇ͕:ƵƌŝƐƚ͕ΘdĂƌŐĞƚ͕
ϮϬϬϮͿ͘ĐĐŽƌĚŝŶŐƚŽŵĞŶƚĂůŝǌĂƚŝŽŶƚŚĞŽƌǇĂŶĚĐŽŶƚĞŵƉŽƌĂƌǇŵĞŶƚĂůŝǌĂƚŝŽŶͲ
ϯϵ
ďĂƐĞĚ ƚƌĞĂƚŵĞŶƚ ĂƉƉƌŽĂĐŚĞƐ͕ ŝĚĞŶƚŝĨŝĐĂƚŝŽŶ ŽĨ ƚŚĞƐĞ ůĂƉƐĞƐ ŝƐ ĐĞŶƚƌĂů ŝŶ
ŝŶƚĞƌǀĞŶƚŝŽŶƐǁŝƚŚ ƚƌĂƵŵĂƚŝǌĞĚŵŽƚŚĞƌƐ͕ĂƐ ƉƐǇĐŚŽůŽŐŝĐĂů ĐŚĂŶŐĞĐĂŶŽŶůǇ
ŽĐĐƵƌĂĨƚĞƌŽŶĞ͛ƐŵĞŶƚĂůŝǌĂƚŝŽŶĂďŝůŝƚǇŝƐƌĞƐƚŽƌĞĚ;ůůĞŶĞƚĂů͕͘ϮϬϬϴ͖ĂƚĞŵĂŶ
Θ&ŽŶĂŐǇ͕ϮϬϭϮ͖EŝũƐƐĞŶƐ͕>ƵǇƚĞŶ͕ΘĂůĞƐ͕ϮϬϭϮͿ͘
/ŶƚŚĞWƐǇĐŚŝĐƋƵŝǀĂůĞŶĐĞŵŽĚĞ͕ƚŚĞƌĞƉƌĞƐĞŶƚĂƚŝŽŶĂůŶĂƚƵƌĞŽĨŵĞŶƚĂů
ƐƚĂƚĞƐϭŝƐůŽƐƚĂŶĚƚŚĞǁŽƌůĚŝƐĞǆƉĞƌŝĞŶĐĞĚĂƐŝƐŽŵŽƌƉŚŝĐƚŽŽŶĞ͛ƐĚŝƐƚƌĞƐƐĞĚ
ĞǆƉĞƌŝĞŶĐĞƐ͘ &Žƌ ĞǆĂŵƉůĞ͕ ŝŶ ĚĞƉƌĞƐƐŝǀĞ ƌƵŵŝŶĂƚŝŽŶ ŽĨ ŽŶĞ͛Ɛ ĞǆƉĞƌŝĞŶĐĞĚ
ǁŽƌƚŚůĞƐƐŶĞƐƐ͕ ĂŶ ŝŶĚŝǀŝĚƵĂů ŵŝŐŚƚ ĞǆƉƌĞƐƐ ƚŚĂƚ ĞǀĞƌǇŽŶĞ ĞůƐĞ ŝƐ ĨŽƌ ƐƵƌĞ
ƉĞƌĐĞŝǀŝŶŐŚŝŵͬŚĞƌ ŝŶƐƵĐŚĂǁĂǇ͘ /ŶƚŚĞdĞůĞŽůŽŐŝĐĂůŵŽĚĞ͕ ŝŶƚĞŶƚŝŽŶƐĂƌĞ
ƵŶĚĞƌƐƚŽŽĚƐŽůĞůǇĂĐĐŽƌĚŝŶŐ ƚŽďĞŚĂǀŝŽƌƐĂŶĚĂƉƉĞĂƌĂŶĐĞ͘&ŽƌĞǆĂŵƉůĞ͕Ă
ŵŽƚŚĞƌĐŽƵůĚƐƚĂƚĞƚŚĂƚŚĞƌŝŶĨĂŶƚŝƐďĂĚĂŶĚŶŽƚŽďĞǇŝŶŐďĞĐĂƵƐĞŚĞŝƐĐƌǇŝŶŐ
ĂŶĚ ƐŚŽǁŝŶŐ ĚŝƐƐĂƚŝƐĨĂĐƚŝŽŶ͘ &ŝŶĂůůǇ͕ ŝŶ ƚŚĞ WƌĞƚĞŶĚŵŽĚĞ͕ ƐƵďũĞĐƚƐ ƐŚŽǁ
ĂƉƉĂƌĞŶƚŵĞŶƚĂůŝǌŝŶŐ ďƵƚ ƚŚĞ ĂƚƚĞŵƉƚ ŝƐ ĚĞƚĂĐŚĞĚ ĨƌŽŵ ƚŚĞŝƌ ĞǆƉĞƌŝĞŶĐĞ͕
ƚĂŬŝŶŐƚŚĞŽƌĞƚŝĐĂů͕ƉƌĞͲĨŝǆĞĚ͕ŝŶƚƌƵƐŝǀĞ͕ĂŶĚĞǀĞŶĚŝƐƐŽĐŝĂƚŝǀĞĨŽƌŵƐ;ůůĞŶĞƚ
Ăů͕͘ϮϬϬϴ͖&ŽŶĂŐǇĞƚĂů͕͘ϮϬϬϮͿ͘&ŽƌĞǆĂŵƉůĞ͕ĂƉƐǇĐŚŽƚŚĞƌĂƉǇĐůŝĞŶƚĐŽƵůĚƚĂůŬ
Ăƚ ůĞŶŐƚŚ ĂďŽƵƚŚĞƌŵŽƚŚĞƌ͛Ɛ ƉƌĞƐƵŵĞĚ ƉƐǇĐŚŽůŽŐŝĐĂů ĐŽŵƉůĞǆĞƐ͕ ďƵƚ ƚŚĞ
ĂĐĐŽƵŶƚǁŽƵůĚŶŽŶĞƚŚĞůĞƐƐŶŽƚŚĞůƉƚŚĞƚŚĞƌĂƉŝƐƚŝŶƚƌǇŝŶŐƚŽĞŵƉĂƚŚŝǌĞǁŝƚŚ
ƚŚĞƐƉĞĂŬĞƌ͛ƐŽƌŚĞƌŵŽƚŚĞƌ͛ƐĞǆƉĞƌŝĞŶĐĞ͘
WƌŝŽƌƌĞƐĞĂƌĐŚŚĂƐŵŽƐƚůǇĨŽĐƵƐĞĚŽŶĂƐƐĞƐƐŝŶŐŵŽƚŚĞƌƐ͛ŐĞŶĞƌĂůĂďŝůŝƚǇƚŽ
ŵĞŶƚĂůŝǌĞ ĂƚƚĂĐŚŵĞŶƚ ĂŶĚ ĐĂƌĞŐŝǀŝŶŐ ƌĞƉƌĞƐĞŶƚĂƚŝŽŶƐ͕ ŽƉĞƌĂƚŝŽŶĂůŝǌĞĚ ĂƐ
ƌĞĨůĞĐƚŝǀĞĨƵŶĐƚŝŽŶŝŶŐ;Z&Ϳ͘dŚĞƌĞƐƵůƚƐƐŚŽǁƚŚĂƚŵŽƚŚĞƌƐ͛ůŽǁĂƚƚĂĐŚŵĞŶƚͲ
ƐƉĞĐŝĨŝĐ Z& ŝƐ ĂƐƐŽĐŝĂƚĞĚ ǁŝƚŚ ŝŶƐĞĐƵƌĞ ŝŶĨĂŶƚ ĂƚƚĂĐŚŵĞŶƚ ;&ŽŶĂŐǇ͕ ^ƚĞĞůĞ͕
^ƚĞĞůĞ͕ DŽƌĂŶ͕ Θ ,ŝŐŐŝƚƚ͕ ϭϵϵϭͿ͕ ĂŶĚ ůŽǁ ĐĂƌĞŐŝǀŝŶŐͲƐƉĞĐŝĨŝĐ Z& ĐƌĞĂƚĞƐ Ă
ƉƌĞĚŝƐƉŽƐŝƚŝŽŶ ĨŽƌ ƉƌŽďůĞŵĂƚŝĐ ŵŽƚŚĞƌŝŶĨĂŶƚ ŝŶƚĞƌĂĐƚŝŽŶƐ ĂŶĚ ŝŶĨĂŶƚ
ŝŶƐĞĐƵƌĞ ĂƐ ǁĞůů ĂƐ ĚŝƐŽƌŐĂŶŝǌĞĚ ĂƚƚĂĐŚŵĞŶƚ ;'ƌŝĞŶĞďĞƌŐĞƌ Ğƚ Ăů͕͘ ϮϬϬϱ͖
ZŽƐĞŶďůƵŵ͕DĐŽŶŽƵŐŚ͕ ^ĂŵĞƌŽĨĨ͕ ΘDƵǌŝŬ͕ ϮϬϬϴ͖ ^ůĂĚĞ͕ 'ƌŝĞŶĞŶďĞƌŐĞƌ͕
ĞƌŶďĂĐŚ͕ >ĞǀǇ͕ Θ >ŽĐŬĞƌ͕ ϮϬϬϱͿ͘ &ŽĐƵƐ ŽŶ ŐĞŶĞƌĂů Z& ůĞǀĞů ŚĂƐ ďĞĞŶ
ĐƌŝƚŝĐŝǌĞĚ͕ŚŽǁĞǀĞƌ͕ďĞĐĂƵƐĞ ŝƚ ŝƐŶŽƚƐƉĞĐŝĨŝĐĞŶŽƵŐŚƚŽƚĞĂƐĞŽƵƚĐůŝŶŝĐĂůůǇ
ƌĞůĞǀĂŶƚŚŝŐŚͲƌŝƐŬŵĂƚĞƌŶĂůƐƚĂƚĞƐŽĨŵŝŶĚ;&ŽŶĂŐǇ͕^ůĞĞĚ͕ΘĂƌĂĚŽŶ͕ϮϬϭϲ͖
>ƵǇƚĞŶ͕DĂǇĞƐ͕EŝũƐƐĞŶƐ͕Θ&ŽŶĂŐǇ͕ϮϬϭϳ͖^ůĞĞĚ͕ϮϬϭϯͿ͘

ϭ͟DĞŶƚĂůƐƚĂƚĞƐ͟ŝƐĂŶĞƐƚĂďůŝƐŚĞĚĐŽŶĐĞƉƚŝŶŵĞŶƚĂůŝǌĂƚŝŽŶůŝƚĞƌĂƚƵƌĞ͕ĂŶĚŝƚŝƐĂĐĐŽƌĚŝŶŐůǇ
ƵƐĞĚŝŶƌĞůĂƚŝŽŶƚŽŵĂƚĞƌŶĂůŵĞŶƚĂůŝǌŝŶŐĂŶĚƚŚĞWƌĞͲŵĞŶƚĂůŝǌŝŶŐŵŽĚĞƐŝŶƚŚŝƐĚŝƐƐĞƌƚĂƚŝŽŶ͘
/ŶƐƚĞĂĚ͕ĂƚƚĂĐŚŵĞŶƚĂŶĚĐĂƌĞŐŝǀŝŶŐƌĞƉƌĞƐĞŶƚĂƚŝŽŶůŝƚĞƌĂƚƵƌĞŵŽƐƚĐŽŵŵŽŶůǇƵƐĞƐƚŚĞĐŽŶĐĞƉƚ
͟ƐƚĂƚĞƐŽĨŵŝŶĚ͕͟ĂŶĚŝƚŝƐĂĐĐŽƌĚŝŶŐůǇĂƉƉůŝĞĚŝŶƌĞůĂƚŝŽŶƚŽƚŚĞŵ͘
ϰϬ
1.4.2.4 Mental representations and mother – infant interaction quality in the the 
current disseration 
ƌƚŝĐůĞ/ĞǆƉůŽƌĞƐƚŚĞƌŽůĞŽĨ^ ĞĐƵƌĞĂŶĚ/ŶƐĞĐƵƌĞĂƚƚĂĐŚŵĞŶƚƌĞƉƌĞƐĞŶƚĂƚŝŽŶƐ
ŝŶƐƵďƐƚĂŶĐĞͲĂďƵƐŝŶŐŵŽƚŚĞƌƐ͛ƚƌĂŶƐŝƚŝŽŶƚŽŵŽƚŚĞƌŚŽŽĚ͘WƌĞǀŝŽƵƐƌĞƐĞĂƌĐŚ
ƐŚŽǁƐƚŚĂƚ/ŶƐĞĐƵƌĞĂƚƚĂĐŚŵĞŶƚƌĞƉƌĞƐĞŶƚĂƚŝŽŶƐĂƌĞŚŝŐŚůǇƉƌĞǀĂůĞŶƚĂŵŽŶŐ
ƐƵďƐƚĂŶĐĞͲĂďƵƐŝŶŐ ŵŽƚŚĞƌƐ ;ĂŬĞƌŵĂŶƐͲ<ƌĂŶĞŶďƵƌŐ Θ ǀĂŶ /:ǌĞŶĚŽŽƌŶ͕
ϮϬϬϵ͖ ŽƌĞůůŝ͕ 'ŽƐŚŝŶ͕ :ŽĞƐƚů͕ ůĂƌŬ͕ Θ ǇƌŶĞ͕ ϮϬϭϬ͖ &ŝŶŐĞƌ͕ ϮϬϬϲ͖ ZŝŐŐƐ Θ
:ĂĐŽďǀŝƚǌ͕ ϮϬϬϮͿ͕ ďƵƚ ƵŶĚĞƌƐƚĂŶĚŝŶŐ ŽĨ ƚŚĞŝƌ ŝŵƉŽƌƚĂŶĐĞ ŝŶ ƚŚĞ ƉƌĞͲ ĂŶĚ
ƉŽƐƚŶĂƚĂů ƉĞƌŝŽĚ ŝƐ ůĂĐŬŝŶŐ͘ dŚĞ ƉƌŽĐĞƐƐ ŽĨ ďĞĐŽŵŝŶŐ ĂŵŽƚŚĞƌ ĐĂŶ ĚŝĨĨĞƌ
ŐƌĞĂƚůǇďĞƚǁĞĞŶŶŽƌŵĂƚŝǀĞĂŶĚƐƵďƐƚĂŶĐĞͲĂďƵƐŝŶŐǁŽŵĞŶ͕ďĂƐĞĚŽŶƚŚĞŝƌ
ƌĞůĂƚŝŽŶĂů ŚŝƐƚŽƌŝĞƐ ĂŶĚ ĚŝƐĐŽŶƚŝŶƵŝƚǇ ŝŶ ƵƐŝŶŐ ĚƌƵŐƐ ĂƐ ŵĞĂŶƐ ŽĨ ƐĞůĨͲ
ƌĞŐƵůĂƚŝŽŶ ;ƌƵĚĞŶĞůů͕ ϭϵϵϳͿ͘ tĞ ŝŶǀĞƐƚŝŐĂƚĞ ǁŚĞƚŚĞƌ ^ĞĐƵƌĞ ĂƚƚĂĐŚŵĞŶƚ
ƌĞƉƌĞƐĞŶƚĂƚŝŽŶƐƐŝŵŝůĂƌůǇƉƌŽŵŽƚĞ͕ĂŶĚ/ŶƐĞĐƵƌĞĂƚƚĂĐŚŵĞŶƚƌĞƉƌĞƐĞŶƚĂƚŝŽŶƐ
ĐŽŵƉƌŽŵŝƐĞ͕ ƉƌĞŶĂƚĂů ĞŵŽƚŝŽŶĂůŝƚǇ ĂŶĚŵŽƚŚĞƌʹŝŶĨĂŶƚ ŝŶƚĞƌĂĐƚŝŽŶ ĂŵŽŶŐ
ƐƵďƐƚĂŶĐĞͲĂďƵƐŝŶŐ ǁŽŵĞŶ ĂŶĚ ƚŚĞŝƌ ŶŽŶͲƐƵďƐƚĂŶĐĞͲĂďƵƐŝŶŐ ĐŽŵƉĂƌŝƐŽŶƐ͘
dŚĞƌĞ ŝƐ ƉƌĞůŝŵŝŶĂƌǇ ĞǀŝĚĞŶĐĞ ƚŚĂƚ,ŽƐƚŝůĞͲ,ĞůƉůĞƐƐ ĨĞĂƚƵƌĞƐŽĨ ƐƵďƐƚĂŶĐĞͲ
ĂďƵƐŝŶŐŵŽƚŚĞƌƐ͛ĂƚƚĂĐŚŵĞŶƚƌĞƉƌĞƐĞŶƚĂƚŝŽŶƐĞǆƉůĂŝŶŝŶĨĂŶƚĚŝƐŽƌŐĂŶŝǌĂƚŝŽŶ
ƚŽ Ă ŐƌĞĂƚĞƌ ĚĞŐƌĞĞ ƚŚĂŶ hŶƌĞƐŽůǀĞĚͬŝƐŽƌŐĂŶŝǌĞĚ ĂƚƚĂĐŚŵĞŶƚ
ƌĞƉƌĞƐĞŶƚĂƚŝŽŶƐ ;&ŝŶŐĞƌ͕ ϮϬϬϲͿ͘ /ŶǀĞƐƚŝŐĂƚŝŶŐ ƚŚĞƐĞ ƐƉĞĐŝĨŝĐĂůůǇ ĂŵŽŶŐ
ƐƵďƐƚĂŶĐĞͲĂďƵƐŝŶŐǁŽŵĞŶŝŶƚƌĂŶƐŝƚŝŽŶƚŽŵŽƚŚĞƌŚŽŽĚŝƐĂƚĂƐŬĨŽƌĨƵƌƚŚĞƌ
ƐƚƵĚǇ͘
DŽƚŚĞƌʹŝŶĨĂŶƚŝŶƚĞƌĂĐƚŝŽŶŝƐĂƐƐĞƐƐĞĚĂŵŽŶŐƚŚĞƐƵďƐƚĂŶĐĞͲĂďƵƐŝŶŐĂŶĚ
WĂůĞƐƚŝŶŝĂŶŵŽƚŚĞƌƐ͕ǁŝƚŚĨŽĐƵƐŽŶŵŽƚŝŽŶĂůǀĂŝůĂďŝůŝƚǇ͘dŚŝƐĐŽŶƐƚƌƵĐƚƚĂƉƐ
ŝŶƚŽ ŵŽƚŚĞƌƐ͛ ƐƵĐĐĞƐƐĨƵů ƌĞŐƵůĂƚŝŽŶ ;ƐĞŶƐŝƚŝǀŝƚǇ ĂŶĚ ƐƚƌƵĐƚƵƌŝŶŐͿ ĂŶĚ
ĚǇƐƌĞŐƵůĂƚŝŽŶ;ŝŶƚƌƵƐŝǀĞŶĞƐƐĂŶĚŚŽƐƚŝůŝƚǇͿĂƐǁĞůůĂƐ ŝŶĨĂŶƚƐ͛ ŝŶŝƚŝĂƚŝǀĞƐĂŶĚ
ƌĞƐƉŽŶƐŝǀĞŶĞƐƐŝŶƚŚĞŝŶƚĞƌĂĐƚŝŽŶƐ;ŝƌŝŶŐĞŶ͕ϮϬϬϬͿ͘WƌŝŽƌƌĞƐĞĂƌĐŚƐŚŽǁƐƚŚĂƚ
^ĞĐƵƌŝƚǇͬ/ŶƐĞĐƵƌŝƚǇŽĨĂƚƚĂĐŚŵĞŶƚƌĞƉƌĞƐĞŶƚĂƚŝŽŶƐĚĞƚĞƌŵŝŶĞƐŚŽǁƐĞŶƐŝƚŝǀĞ͕
ƐƚƌƵĐƚƵƌŝŶŐ͕ ŝŶƚƌƵƐŝǀĞ͕ĂŶĚŚŽƐƚŝůĞŵŽƚŚĞƌƐĂƌĞ ŝŶ ŝŶƚĞƌĂĐƚŝŽŶƐ;ĚĂŵĞƚĂů͕͘
ϮϬϬϰ͖ ŝƌŝŶŐĞŶ Ğƚ Ăů͕͘ ϮϬϬϬ͖ ƌĂŶĚĞůů͕ &ŝƚǌŐĞƌĂůĚ͕ Θ tŚŝƉƉůĞ͕ ϭϵϵϳ͖ ZŝǀĂ
ƌƵŐŶŽůĂĞƚĂů͕͘ϮϬϭϯͿĂŶĚƚŚĂƚƐƵďƐƚĂŶĐĞͲĂďƵƐŝŶŐŵŽƚŚĞƌƐĂŶĚƚŚĞŝƌŝŶĨĂŶƚƐ
ƐŚŽǁ ĚǇƐƌĞŐƵůĂƚĞĚ ŝŶƚĞƌĂĐƚŝŽŶƐ ;ĞĞŐŚůǇ͕ &ƌĂŶŬ͕ ZŽƐĞͲ:ĂĐŽďƐ͕ ĂƌďĂů͕ Θ
dƌŽŶŝĐŬ͕ϮϬϬϯ͖&ůǇŬƚĞƚĂů͕͘ϮϬϭϮ͖^ĂůŽĞƚĂů͕͘ϮϬϭϬͿ͘tĞĐŽŵďŝŶĞƚŚĞƐĞƚǁŽ
ůŝŶĞƐ ŽĨ ƐƚƵĚǇ ďǇ ŝŶǀĞƐƚŝŐĂƚŝŶŐ ŚŽǁ ƚŚĞ ƐĞĐƵƌŝƚǇ ŽĨ ƐƵďƐƚĂŶĐĞͲĂďƵƐŝŶŐ ĂŶĚ
ĐŽŵƉĂƌŝƐŽŶŵŽƚŚĞƌƐ͛ĂƚƚĂĐŚŵĞŶƚƌĞƉƌĞƐĞŶƚĂƚŝŽŶƐŝƐĂƐƐŽĐŝĂƚĞĚǁŝƚŚĚǇĂĚŝĐ
ŵŽƚŝŽŶĂůǀĂŝůĂďŝůŝƚǇ͘ZĞŐĂƌĚŝŶŐƚŚĞWĂůĞƐƚŝŶŝĂŶŵŽƚŚĞƌƐ͕ƚŽŽƵƌŬŶŽǁůĞĚŐĞ͕
ƚŚĞƌĞ ĂƌĞ ŶŽ ƉƌŝŽƌ ƐƚƵĚŝĞƐ ǁŚĞƌĞ ƚŚĞ ƌĞůĂƚŝŽŶƐŚŝƉ ďĞƚǁĞĞŶ ǁĂƌͲĞǆƉŽƐĞĚ
ϰϭ
ŵŽƚŚĞƌƐ͛ĐĂƌĞŐŝǀŝŶŐƌĞƉƌĞƐĞŶƚĂƚŝŽŶƐĂŶĚĚǇĂĚŝĐŝŶƚĞƌĂĐƚŝŽŶƋƵĂůŝƚǇǁŽƵůĚďĞ
ĞǆƉůŽƌĞĚ͘
ƌƚŝĐůĞ///ĞǆĂŵŝŶĞƐƚŚĞƌŝƐŬĨĞĂƚƵƌĞƐŝŶƚŚĞWĂůĞƐƚŝŶŝĂŶŵŽƚŚĞƌƐ͛ĐĂƌĞŐŝǀŝŶŐ
ƌĞƉƌĞƐĞŶƚĂƚŝŽŶƐ͘/ŶĂĚĚŝƚŝŽŶƚŽĐƵůƚƵƌĂůĚŝĨĨĞƌĞŶĐĞƐ͕ŚŝŐŚƐƚƌĞƐƐĂŶĚƚŚƌĞĂƚŝŶ
Ă ĨĂŵŝůǇ͛Ɛ ůŝǀŝŶŐ ĞŶǀŝƌŽŶŵĞŶƚ ŝƐ ƐƵŐŐĞƐƚĞĚ ƚŽ ƉŽƐĞ ƐƉĞĐŝĨŝĐ ĚĞŵĂŶĚƐ ƚŽ
ĐĂƌĞŐŝǀŝŶŐ;ĞůƐŬǇ͕ϮϬϬϴ͖ƌŝƚƚĞŶĚĞŶ͕ϮϬϬϲͿ͘ƵƌƌĞŶƚůǇ͕ŚŽǁĞǀĞƌ͕ ŝƚƌĞŵĂŝŶƐ
ƵŶĐůĞĂƌ ǁŚĞƚŚĞƌ ĚŝǀĞƌƐŝƚǇ ŝŶ ŵŽƚŚĞƌƐ͛ ĐŽŶƚĞǆƚƐ ĂŶĚ ƚƌĂƵŵĂ ŚŝƐƚŽƌŝĞƐ
ŵĂŶŝĨĞƐƚƐ ĂƐ ĚŝĨĨĞƌĞŶƚ ƌŝƐŬƐ ŝŶ ƚŚĞŝƌ ĐĂƌĞŐŝǀŝŶŐ ƌĞƉƌĞƐĞŶƚĂƚŝŽŶƐ͘ ^ŽŵĞ
ƋƵĂůŝƚĂƚŝǀĞ ƐƚƵĚŝĞƐ ƐƵŐŐĞƐƚ ƚŚĂƚ ǁĂƌͲĞǆƉŽƐĞĚ ŵŽƚŚĞƌƐ͛ ĐĂƌĞŐŝǀŝŶŐ
ƌĞƉƌĞƐĞŶƚĂƚŝŽŶƐ ƐŚŽǁ ƐŝŵŝůĂƌ ƌŝƐŬƐ ƚŽ ƚŚŽƐĞ ŽĨ ƵƌŽͲŵĞƌŝĐĂŶ
ŝŶƚĞƌƉĞƌƐŽŶĂůůǇͲƚƌĂƵŵĂƚŝǌĞĚ ŵŽƚŚĞƌƐ͗ ŶĂŵĞůǇ͕ ǀŝĞǁƐ ŽĨ ƐĞůĨ ĂŶĚ ŝŶĨĂŶƚ ĂƐ
ďĂĚͬĚĂŵĂŐĞĚ͖ƉĞƌĐĞŝǀŝŶŐƚŚĞŝŶĨĂŶƚĂƐŽǀĞƌƚůǇĚŝĨĨŝĐƵůƚĂŶĚĂĐĂƵƐĞŽĨŽŶĞ͛Ɛ
ĚŝƐƚƌĞƐƐ͖ ĨĞĂƌĨƵůŶĞƐƐ͖ĂŶĚŐůŽƌŝĨŝĞĚĂĐĐŽƵŶƚƐŽĨƚŚĞ ŝŶĨĂŶƚĂƐƌĞƐƚŽƌĞƌŽĨ ůŝĨĞ
ĂŶĚ ŶŽƌŵĂůĐǇ ;ůŵƋǀŝƐƚ Θ ƌŽďĞƌŐ͕ ϮϬϬϯ͖ <Ăŝƚǌ Ğƚ Ăů͕͘ ϮϬϬϵ͖ >ĞǀǇ͕ ϮϬϬϲͿ͘
,ŽǁĞǀĞƌ͕ƋƵĂŶƚŝƚĂƚŝǀĞ ƌĞƐĞĂƌĐŚ ŝƐŵŝƐƐŝŶŐ͘ĐĐŽƌĚŝŶŐůǇ͕ǁĞ ŝŶǀĞƐƚŝŐĂƚĞ ƚŚĞ
ƐƚƌƵĐƚƵƌĞ ĂŶĚ ĐŽŶƚĞŶƚ ŽĨ ƉƌĞǀŝŽƵƐůǇ ŝŶĚŝĐĂƚĞĚ ƌŝƐŬƐ ;ŚŽƐƚŝůŝƚǇ͕ ĨĞĂƌĨƵůŶĞƐƐ͕
ŚĞůƉůĞƐƐŶĞƐƐ͕ ĞŵŽƚŝŽŶĂů ĚŝƐƚƌĞƐƐ͕ ŝĚĞĂůŝǌĂƚŝŽŶ͕ ĞŶŵĞƐŚŵĞŶƚͬƌŽůĞ ƌĞǀĞƌƐĂů͕
ĂŶĚŝŶĐŽŚĞƌĞŶĐĞͿŝŶƚŚĞWĂůĞƐƚŝŶŝĂŶŵŽƚŚĞƌƐ͛ĐĂƌĞŐŝǀŝŶŐƌĞƉƌĞƐĞŶƚĂƚŝŽŶƐ͕ĂŶĚ
ŝĨǁĂƌĞǆƉŽƐƵƌĞĂŶĚƉƌĞͲĂŶĚƉŽƐƚŶĂƚĂůŵĞŶƚĂůŚĞĂůƚŚƐǇŵƉƚŽŵƐŝŶĚƵĐĞƐƵĐŚ
ƌŝƐŬƐ͘ &ƵƌƚŚĞƌ͕ ǁĞ ĞǆĂŵŝŶĞ ǁŚĞƚŚĞƌ ŚŝŐŚͲƌŝƐŬ ĐĂƌĞŐŝǀŝŶŐ ƌĞƉƌĞƐĞŶƚĂƚŝŽŶƐ
ŵĞĚŝĂƚĞ ƚŚĞ ĞĨĨĞĐƚ ŽĨǁĂƌ ĞǆƉŽƐƵƌĞ ĂŶĚŵĞŶƚĂů ŚĞĂůƚŚ ŽŶŵŽƚŚĞƌŝŶĨĂŶƚ
ŵŽƚŝŽŶĂůǀĂŝůĂďŝůŝƚǇ͘
ƌƚŝĐůĞ /s ĞǆĂŵŝŶĞƐ ƚŚĞ /ŶƐĞĐƵƌĞ͕ ,ŽƐƚŝůĞͬ,ĞůƉůĞƐƐ͕ ĂŶĚ WƌĞͲŵĞŶƚĂůŝǌŝŶŐ
ĨĞĂƚƵƌĞƐ ŝŶ ƚŚĞ ĐĂƐĞ ƐƚƵĚǇ ŵŽƚŚĞƌ͛Ɛ ĂƚƚĂĐŚŵĞŶƚ ĂŶĚ ĐĂƌĞŐŝǀŝŶŐ
ƌĞƉƌĞƐĞŶƚĂƚŝŽŶƐ͘ dŚƵƐ ĨĂƌ͕ ŶŽ ƐƚƵĚŝĞƐ ŚĂǀĞ ĂĚĚƌĞƐƐĞĚǁŚĞƚŚĞƌ ƚŚĞƐĞ ƌŝƐŬƐ
ƐŚŽǁ ĐŽŶƚŝŶƵŝƚǇ ĨƌŽŵ Ă ŵŽƚŚĞƌ͛Ɛ ĂƚƚĂĐŚŵĞŶƚ ƚŽ ŚĞƌ ĐĂƌĞŐŝǀŝŶŐ
ƌĞƉƌĞƐĞŶƚĂƚŝŽŶƐ͕ŽƌǁŚĞƚŚĞƌƚŚĞĐĂƌĞŐŝǀŝŶŐƌŽůĞĞůŝĐŝƚƐƐƉĞĐŝĨŝĐƌŝƐŬƐ͘&ƵƌƚŚĞƌ͕
ŝƚ ƌĞŵĂŝŶƐ ƵŶĐůĞĂƌ ǁŚĞƚŚĞƌ ƚŚĞ /ŶƐĞĐƵƌĞ͕ ,,͕ ĂŶĚ WƌĞͲŵĞŶƚĂůŝǌĂƚŝŽŶ
ĐŽŶĐĞƉƚƵĂůŝǌĂƚŝŽŶƐƉŽŝŶƚ ƚŽ ƚŚĞƐĂŵĞŽƌĚŝĨĨĞƌĞŶƚ ĐůŝŶŝĐĂůƉŚĞŶŽŵĞŶĂ͘tĞ
ƐƚƌŝǀĞƚŽĨŝůůƚŚŝƐŐĂƉďǇĞǆĂŵŝŶŝŶŐƚŚĞŝŶĚĞƉĞŶĚĞŶĐĞĂŶĚŽǀĞƌůĂƉƉŝŶŐŽĨƚŚĞ
ƚŚƌĞĞ ƚŚĞŽƌŝĞƐ ŝŶ ĚĞƚĞĐƚŝŶŐ ƌŝƐŬƐ ŝŶ ƚŚĞ ĐĂƐĞ ƐƚƵĚǇ ŵŽƚŚĞƌ͛Ɛ ĐĂƌĞŐŝǀŝŶŐ
ƌĞƉƌĞƐĞŶƚĂƚŝŽŶƐ͘
ϰϮ
1.5 Addressing the gaps in prior research 
ĂƐĞĚ ŽŶ ƚŚĞ ƉƌĞĐĞĚŝŶŐ /ŶƚƌŽĚƵĐƚŝŽŶ͕ ƚŚŝƐ ĚŝƐƐĞƌƚĂƚŝŽŶ ĂŝŵƐ ƚŽ Ĩŝůů ƚŚƌĞĞ
ŝĚĞŶƚŝĨŝĞĚŐĂƉƐŝŶƉƌŝŽƌƌĞƐĞĂƌĐŚ͗
ϭ͘ hŶŝǀĞƌƐĂůŝƚǇŽĨƚŚĞƐƉĞĐŝĨŝĐĂůůǇŚĂƌŵĨƵůĞĨĨĞĐƚƐŽĨĐĂƌĞŐŝǀĞƌͲŝŶĨůŝĐƚĞĚ
ĞĂƌůǇƚƌĂƵŵĂ͗ŽĚŝĨĨĞƌĞŶƚĐŽŵƉůĞǆƚƌĂƵŵĂƐƉŽƐĞƐŝŵŝůĂƌƌŝƐŬƐƚŽƚŚĞ
ƉƌĞͲ ĂŶĚ ƉŽƐƚŶĂƚĂů ƉĞƌŝŽĚ͕ Žƌ ŝƐ ĞĂƌůǇ ĐĂƌĞŐŝǀĞƌͲŝŶĨůŝĐƚĞĚ ƚƌĂƵŵĂ
ƐƉĞĐŝĨŝĐĂůůǇ ŚĂƌŵĨƵů ĂĐƌŽƐƐ ĐŽŶƚĞǆƚƐ͕ ĂƐ ƐƵďƐƚĂŶƚŝĂƚĞĚ ďǇ ƚŚĞ
WĂůĞƐƚŝŶŝĂŶĚǇĂĚƐ͍
Ϯ͘ ŽŵŵŽŶĂŶĚƐƉĞĐŝĨŝĐƌŝƐŬĨĞĂƚƵƌĞƐŝŶƚŚĞƐƚƵĚŝĞĚŵŽƚŚĞƌƐ͛ŵĞŶƚĂů
ƌĞƉƌĞƐĞŶƚĂƚŝŽŶƐ ĂŶĚ ƚŚĞŝƌ ĐůŝŶŝĐĂů ƵƚŝůŝƚǇ͗ ƌĞ ƚŚĞƌĞ ĐŽŵŵŽŶ
ƌĞƉƌĞƐĞŶƚĂƚŝŽŶĂů ƌŝƐŬ ĨĞĂƚƵƌĞƐ ƚŚĂƚ ĐŚĂƌĂĐƚĞƌŝǌĞ Ăůů ƚŚĞ ƐƚƵĚŝĞĚ
ŵŽƚŚĞƌƐ͍ ƌĞ ƚŚĞƌĞ ŐƌŽƵƉͲ Žƌ ĐĂƌĞŐŝǀŝŶŐͲƐƉĞĐŝĨŝĐ ƌŝƐŬ ĨĞĂƚƵƌĞƐ ŝŶ
ƌĞƉƌĞƐĞŶƚĂƚŝŽŶƐ͍ŽĚŝĨĨĞƌĞŶƚƚŚĞŽƌĞƚŝĐĂůĐŽŶĐĞƉƚƵĂůŝǌĂƚŝŽŶƐŝĚĞŶƚŝĨǇ
ƚŚĞƐĂŵĞŽƌĚŝĨĨĞƌĞŶƚƌŝƐŬƐŝŶĐĂƌĞŐŝǀŝŶŐƌĞƉƌĞƐĞŶƚĂƚŝŽŶƐ͍
ϯ͘ ^ƵďƐƚĂŶƚŝĂƚŝŽŶ ŽĨ ŵĞŶƚĂů ƌĞƉƌĞƐĞŶƚĂƚŝŽŶƐ ĂŶĚ ŵĞŶƚĂů ŚĞĂůƚŚ ĂƐ
ƚƌĂŶƐŵŝƚƚĞƌƐŽĨŵĂƚĞƌŶĂůĐŽŵƉůĞǆƚƌĂƵŵĂ͗/ƐƐƵƉƉŽƌƚĨŽƵŶĚĨŽƌƚŚĞ
ƚŚĞƉƌĞŵŝƐĞŽĨŵĂƚĞƌŶĂůŵĞŶƚĂůƌĞƉƌĞƐĞŶƚĂƚŝŽŶƐĂŶĚŵĞŶƚĂůŚĞĂůƚŚ
ƐǇŵƉƚŽŵƐĂƐƚƌĂŶƐŵŝƚƚĞƌƐŽĨĚǇƐƌĞŐƵůĂƚŝŽŶŽŶƚŽŝŶĨĂŶƚĚĞǀĞůŽƉŵĞŶƚ
ĂŶĚŵŽƚŚĞƌʹŝŶĨĂŶƚŝŶƚĞƌĂĐƚŝŽŶĂŵŽŶŐƚŚĞƐƚƵĚŝĞĚŵŽƚŚĞƌƐ͍

ϰϯ
2 AIMS OF THE STUDY 
dŚŝƐ ĚŝƐƐĞƌƚĂƚŝŽŶ ĨŽĐƵƐĞƐ ŽŶ ŵĂƚĞƌŶĂů ƚƌĂƵŵĂ ĞǆƉĞƌŝĞŶĐĞƐ͕ ŵĞŶƚĂů
ƌĞƉƌĞƐĞŶƚĂƚŝŽŶƐ͕ ĂŶĚ ŵĞŶƚĂů ŚĞĂůƚŚ ƐǇŵƉƚŽŵƐ ĂŵŽŶŐ ĚŝǀĞƌƐĞ ŚŝŐŚͲƌŝƐŬ
ŵŽƚŚĞƌƐĂŶĚƚŚĞŝƌŝŶĨĂŶƚƐĚƵƌŝŶŐƚŚĞƚƌĂŶƐŝƚŝŽŶƚŽŵŽƚŚĞƌŚŽŽĚ͘dŚŝƐŝŶǀŽůǀĞƐ
&ŝŶŶŝƐŚ ƚƌĞĂƚŵĞŶƚͲĞŶƌŽůůĞĚ ƐƵďƐƚĂŶĐĞͲĂďƵƐŝŶŐ ŵŽƚŚĞƌƐ ĂŶĚ ƚŚĞŝƌ
ĐŽŵƉĂƌŝƐŽŶƐ;ƌƚŝĐůĞ /Ϳ͖WĂůĞƐƚŝŶŝĂŶŵŽƚŚĞƌƐ ůŝǀŝŶŐ ŝŶĐŽŶĚŝƚŝŽŶƐŽĨǁĂƌĂŶĚ
ŵŝůŝƚĂƌǇ ǀŝŽůĞŶĐĞ ;ƌƚŝĐůĞƐ // ĂŶĚ ///Ϳ͖ ĂŶĚ Ă ĐĂƐĞ ƐƚƵĚǇŽĨ Ă &ŝŶŶŝƐŚŵŽƚŚĞƌ
ĞŶƌŽůůĞĚ ŝŶƉĂƌĞŶƚŝŶĨĂŶƚƉƐǇĐŚŽƚŚĞƌĂƉǇ ;ƌƚŝĐůĞ /sͿ͘tĞ ĨƵƌƚŚĞƌƐƚƵĚǇ ƚŚĞ
ƌŽůĞ ƚŚĂƚ ĂĐĐƵŵƵůĂƚĞĚ ƐƚƌĞƐƐŽƌƐ ƉůĂǇ ŝŶ ĚŝƐƉŽƐŝŶŐ ĚǇƐƌĞŐƵůĂƚŝŽŶ ŽŶƚŽ ƚŚĞ
ƐƚƵĚŝĞĚŵŽƚŚĞƌƐĂŶĚŝŶĨĂŶƚƐ͘
ǇƐƚƵĚǇŝŶŐĚŝǀĞƌƐĞŵŽƚŚĞƌƐ͕ǁĞƐƚƌŝǀĞƚŽŝĚĞŶƚŝĨǇƉŽƐƐŝďůĞŐƌŽƵƉͲƐƉĞĐŝĨŝĐ
ĂŶĚŐĞŶĞƌĂůƌŝƐŬƐ͘dŚĞ ĨŽƵƌƐƚƵĚŝĞƐŚĂǀĞĚŝĨĨĞƌĞŶƚ ĨŽĐŝĂŶĚƉƌŽǀŝĚĞĚŝƐƚŝŶĐƚ
ŬŶŽǁůĞĚŐĞŽĨƚŚĞƉŚĞŶŽŵĞŶĂ͕ǁŚŝĐŚŝƐŝůůƵƐƚƌĂƚĞĚŝŶ&ŝŐƵƌĞϮ͘

  
Figure 2. Foci on maternal trauma, mental representations, and mental health in the substudies. 
• Article I and IV: Attachment trauma
• Articles II and III: Childhood emotional and physical abuse 
by caregivers; exposure to war prior to pregnancy and 
postpartum
Trauma experiences
• Article I: Secure/Insecure attachment representations
• Aricle III: High-risk caregiving representations 
• Article IV: Insecure, Hostile/Helpless, and Pre-mentalizing 
attachment and caregiving representations
Representations
• Article I: Not mental health, but pregnancy-related emotion 
processing assessed
• Articles II and III: pre- and postnatal depressive and PTSD 
symptoms, prenatal stress
• Article IV: No assessment of mental health, but emotion 
dysregulation in the mothers' representations discussed
Mental health
ϰϰ
dŚĞĚŝƐƐĞƌƚĂƚŝŽŶĂůƐŽĨŽĐƵƐĞƐŽŶĨŽƵƌŵŽƌĞƐƉĞĐŝĨŝĐƚĂƐŬƐ͕ĂƐĨŽůůŽǁƐ͗

ϭ͘ tĞ ŝŶǀĞƐƚŝŐĂƚĞ ƚŚĞƉƌĞǀĂůĞŶĐĞŽĨ ƚƌĂƵŵĂĞǆƉĞƌŝĞŶĐĞƐ͕ŵĞŶƚĂů ŚĞĂůƚŚ
ƐǇŵƉƚŽŵƐ͕ ĂŶĚ ĂĚĚŝƚŝŽŶĂů ƐƚƌĞƐƐŽƌƐ ĨŽƌ ĐĂƌĞŐŝǀŝŶŐ ĂŵŽŶŐ ƚŚĞ
ƉĂƌƚŝĐŝƉĂƚŝŶŐŵŽƚŚĞƌƐ͖ƚŚĂƚŝƐ͗
ĂͿ ĂƚƚĂĐŚŵĞŶƚ ƚƌĂƵŵĂ ĞǆƉĞƌŝĞŶĐĞƐ ĂŵŽŶŐ ƚŚĞ ƐƵďƐƚĂŶĐĞͲĂďƵƐŝŶŐ
ŵŽƚŚĞƌƐ͕ ƚŚĞŝƌŶŽŶͲƵƐŝŶŐĐŽŵƉĂƌŝƐŽŶƐ͕ĂŶĚ ƚŚĞĐĂƐĞƐƚƵĚǇŵŽƚŚĞƌ͖
ĂŶĚĐŚŝůĚŚŽŽĚĞŵŽƚŝŽŶĂů;ͿĂŶĚƉŚǇƐŝĐĂů;WͿĂďƵƐĞďǇƉĂƌĞŶƚƐ
ĂƐǁĞůůĂƐĞǆƉŽƐƵƌĞƚŽƚƌĂƵŵĂƚŝĐǁĂƌĞǀĞŶƚƐ;dtͿƉƌŝŽƌƚŽƉƌĞŐŶĂŶĐǇ
ĂŶĚƉŽƐƚŶĂƚĂůůǇĂŵŽŶŐƚŚĞWĂůĞƐƚŝŶŝĂŶŵŽƚŚĞƌƐ͖
ďͿ ƉƌĞͲĂŶĚ ƉŽƐƚŶĂƚĂů ŵĞŶƚĂů ŚĞĂůƚŚ ;ĚĞƉƌĞƐƐŝǀĞ ĂŶĚ ƉŽƐƚƚƌĂƵŵĂƚŝĐ
ƐƚƌĞƐƐĚŝƐŽƌĚĞƌ ΀Wd^΁ͿƐǇŵƉƚŽŵƐĂƐǁĞůůĂƐƉƌĞŶĂƚĂů ƐƚƌĞƐƐĂŵŽŶŐ
ƚŚĞWĂůĞƐƚŝŶŝĂŶŵŽƚŚĞƌƐ͖ĂŶĚ
ĐͿ ƐŽĐŝŽĚĞŵŽŐƌĂƉŚŝĐĂŶĚŝŶĨĂŶƚͲƌĞůĂƚĞĚƌŝƐŬƐĂŵŽŶŐĂůůƚŚĞŵŽƚŚĞƌƐ͘

Ϯ͘ tĞŝĚĞŶƚŝĨǇƚŚĞƌŝƐŬĨĞĂƚƵƌĞƐŝŶŵŽƚŚĞƌƐ͛ŵĞŶƚĂůƌĞƉƌĞƐĞŶƚĂƚŝŽŶƐ͕ďǇ͗
ĂͿ ĂŶĂůǇǌŝŶŐ ƚŚĞ ƉƌĞǀĂůĞŶĐĞ ŽĨ ^ĞĐƵƌĞ ǀƐ͘ /ŶƐĞĐƵƌĞ ;ŝƐŵŝƐƐŝŶŐ͕
WƌĞŽĐĐƵƉŝĞĚ͕ Žƌ hŶƌĞƐŽůǀĞĚͬŝƐŽƌŐĂŶŝǌĞĚͿ ĂƚƚĂĐŚŵĞŶƚ
ƌĞƉƌĞƐĞŶƚĂƚŝŽŶƐ ĂŵŽŶŐ ƚŚĞ ƐƵďƐƚĂŶĐĞͲĂďƵƐŝŶŐ ŵŽƚŚĞƌƐ ĂŶĚ ƚŚĞŝƌ
ĐŽŵƉĂƌŝƐŽŶƐ͘ tĞ ŚǇƉŽƚŚĞƐŝǌĞ ƚŚĂƚ ƐƵďƐƚĂŶĐĞͲĂďƵƐŝŶŐ ŵŽƚŚĞƌƐ
ĚŝƐƉůĂǇ /ŶƐĞĐƵƌĞ ĂƚƚĂĐŚŵĞŶƚ ƌĞƉƌĞƐĞŶƚĂƚŝŽŶƐ ŵŽƌĞ ŽĨƚĞŶ ƚŚĂŶ ƚŚĞ
ĐŽŵƉĂƌŝƐŽŶŵŽƚŚĞƌƐ͘&ƵƌƚŚĞƌ͕ǁĞĂŶĂůǇǌĞǁŚĞƚŚĞƌƚŚĞŐƌŽƵƉƐĚŝĨĨĞƌ
ŝŶ ƐƉĞĐŝĨŝĐ ĚĞƚĞƌŵŝŶĂŶƚƐ ŽĨ ƚŚĞ ^ĞĐƵƌĞ ĂŶĚ /ŶƐĞĐƵƌĞ ĂƚƚĂĐŚŵĞŶƚ
ƌĞƉƌĞƐĞŶƚĂƚŝŽŶƐ͘>ĂƐƚůǇ͕ǁĞĞǆĂŵŝŶĞǁŚĞƚŚĞƌƚŚĞ^ĞĐƵƌŝƚǇͬ/ŶƐĞĐƵƌŝƚǇ
ŽĨ ƐƵďƐƚĂŶĐĞͲĂďƵƐŝŶŐ ŵŽƚŚĞƌƐ͛ ƌĞƉƌĞƐĞŶƚĂƚŝŽŶƐ ŝƐ ƌĞůĂƚĞĚ ƚŽ ƚŚĞ
ƐĞǀĞƌŝƚǇŽĨƚŚĞŝƌƐƵďƐƚĂŶĐĞĂďƵƐĞ͖
ďͿ ĞǆƉůŽƌŝŶŐƚŚĞƐƚƌƵĐƚƵƌĞĂŶĚƉŽƐƐŝďůĞŐƌŽƵƉͲƐƉĞĐŝĨŝĐĐŽŶƚĞŶƚŽĨŚŝŐŚͲ
ƌŝƐŬ ;,ŽƐƚŝůĞ͕ &ĞĂƌĨƵů͕ ,ĞůƉůĞƐƐ͕ ŵŽƚŝŽŶĂůůǇ ŝƐƚƌĞƐƐĞĚ͕ /ĚĞĂůŝǌĞĚ͕
ZŽůĞͲƌĞǀĞƌƐĞĚ ĂŶĚ /ŶĐŽŚĞƌĞŶƚͿ ĨĞĂƚƵƌĞƐ ŝŶ WĂůĞƐƚŝŶŝĂŶ ŵŽƚŚĞƌƐ͛
ĐĂƌĞŐŝǀŝŶŐƌĞƉƌĞƐĞŶƚĂƚŝŽŶƐ;ƌƚŝĐůĞ///Ϳ͖ĂŶĚ
ĐͿ ŝĚĞŶƚŝĨǇŝŶŐ ǁŚŝĐŚ ƚŚĞŽƌǇͲƉƌĞĚĞĨŝŶĞĚ ƌŝƐŬ ĨĞĂƚƵƌĞƐ ;/ŶƐĞĐƵƌĞ͕
,ŽƐƚŝůĞͬ,ĞůƉůĞƐƐ͕ ĂŶĚ WƌĞͲŵĞŶƚĂůŝǌŝŶŐͿ ŽĐĐƵƌ ŝŶ ƚŚĞ ĐĂƐĞ ƐƚƵĚǇ
ŵŽƚŚĞƌ͛Ɛ ĂƚƚĂĐŚŵĞŶƚ ĂƐ ǁĞůů ĂƐ ŝŶ ŚĞƌ ĐĂƌĞŐŝǀŝŶŐ ƌĞƉƌĞƐĞŶƚĂƚŝŽŶƐ͖
ǁŚŝĐŚ ƌŝƐŬƐĂƌĞƐƉĞĐŝĨŝĐ ƚŽŚĞƌĐĂƌĞŐŝǀŝŶŐƌĞƉƌĞƐĞŶƚĂƚŝŽŶƐ͖ĂŶĚŚŽǁ
ƚŚĞƚŚĞŽƌĞƚŝĐĂůĐŽŶĐĞƉƚƵĂůŝǌĂƚŝŽŶƐŽǀĞƌůĂƉŝŶ ŝĚĞŶƚŝĨǇŝŶŐƌŝƐŬƐ ŝŶƚŚĞ
ŵŽƚŚĞƌ͛ƐĐĂƌĞŐŝǀŝŶŐƌĞƉƌĞƐĞŶƚĂƚŝŽŶƐ͘
ϰϱ
ϯ͘ tĞƐƚƵĚǇŝŶƚĞƌĐŽŶŶĞĐƚŝŽŶƐďĞƚǁĞĞŶƚŚĞŵŽƚŚĞƌƐ͛ƚƌĂƵŵĂĞǆƉĞƌŝĞŶĐĞƐ͕
ŵĞŶƚĂů ƌĞƉƌĞƐĞŶƚĂƚŝŽŶƐ͕ ĂŶĚ ĞŵŽƚŝŽŶ ĚǇƐƌĞŐƵůĂƚŝŽŶ ;ŵĞŶƚĂů ŚĞĂůƚŚ
ƐǇŵƉƚŽŵƐĂŶĚŝŵďĂůĂŶĐĞĚĞŵŽƚŝŽŶƉƌŽĐĞƐƐŝŶŐͿ͖ƚŚĂƚŝƐ͗
ĂͿ ǁŚĞƚŚĞƌ ƚŚĞ ƐƵďƐƚĂŶĐĞͲĂďƵƐŝŶŐ ĂŶĚ ĐĂƐĞ ƐƚƵĚǇ ŵŽƚŚĞƌƐ͛ ŵĞŶƚĂů
ƌĞƉƌĞƐĞŶƚĂƚŝŽŶƐĚŝƐƉůĂǇƚƌĂƵŵĂͲƌĞůĂƚĞĚĨĞĂƚƵƌĞƐ͖
ďͿ ĂƐƐŽĐŝĂƚŝŽŶƐ ďĞƚǁĞĞŶ ƐƵďƐƚĂŶĐĞͲĂďƵƐŝŶŐ ĂŶĚ ĐŽŵƉĂƌŝƐŽŶŵŽƚŚĞƌƐ͛
ĂƚƚĂĐŚŵĞŶƚ ƌĞƉƌĞƐĞŶƚĂƚŝŽŶƐ ĂŶĚ ƉƌĞŐŶĂŶĐǇͲƌĞůĂƚĞĚ ĞŵŽƚŝŽŶ
ƉƌŽĐĞƐƐŝŶŐ ;WͿ͘ tĞ ŚǇƉŽƚŚĞƐŝǌĞ ƚŚĂƚ /ŶƐĞĐƵƌĞ͕ ĂŶĚ ĞƐƉĞĐŝĂůůǇ
WƌĞŽĐĐƵƉŝĞĚ ĂŶĚ hŶƌĞƐŽůǀĞĚͬŝƐŽƌŐĂŶŝǌĞĚ͕ ĂƚƚĂĐŚŵĞŶƚ
ƌĞƉƌĞƐĞŶƚĂƚŝŽŶƐ ĂƌĞ ĂƐƐŽĐŝĂƚĞĚ ǁŝƚŚ ŝŵďĂůĂŶĐĞĚ ;ŚŝŐŚͲŝŶƚĞŶƐŝƚǇ
ŶĞŐĂƚŝǀĞͿ W͖ ĂŶĚ ƚŚĂƚ ^ĞĐƵƌĞ ĂƚƚĂĐŚŵĞŶƚ ƌĞƉƌĞƐĞŶƚĂƚŝŽŶƐ ĂƌĞ
ĂƐƐŽĐŝĂƚĞĚ ǁŝƚŚ ŚŝŐŚ ŵĞƚĂͲĞǀĂůƵĂƚŝŽŶ ŽĨ ƌĞƉƌĞƐĞŶƚĂƚŝŽŶƐ͕ ŝŶ ďŽƚŚ
ŐƌŽƵƉƐ͖ĂŶĚ
ĐͿ ĂƐƐŽĐŝĂƚŝŽŶƐďĞƚǁĞĞŶƚŚĞWĂůĞƐƚŝŶŝĂŶŵŽƚŚĞƌƐ͛ĐŚŝůĚŚŽŽĚĞŵŽƚŝŽŶĂů
;ͿĂŶĚƉŚǇƐŝĐĂůĂďƵƐĞ;WͿĂŶĚĞǆƉŽƐƵƌĞƚŽƚƌĂƵŵĂƚŝĐǁĂƌĞǀĞŶƚƐ
;dtͿ͕ ƉƌĞͲĂŶĚ ƉŽƐƚŶĂƚĂů ŵĞŶƚĂů ŚĞĂůƚŚ ƐǇŵƉƚŽŵƐ͕ ĂŶĚ
ƌĞƉƌĞƐĞŶƚĂƚŝŽŶƐ͘ &ŝƌƐƚ͕ ǁĞ ŚǇƉŽƚŚĞƐŝǌĞ ƚŚĂƚ Ăůů ƚƌĂƵŵĂ ƚǇƉĞƐ ĂƌĞ
ĂƐƐŽĐŝĂƚĞĚ ǁŝƚŚ ĞůĞǀĂƚĞĚ ůĞǀĞůƐ ŽĨ ƉƌĞͲ ĂŶĚ ƉŽƐƚŶĂƚĂů ƐǇŵƉƚŽŵƐ
;ƌƚŝĐůĞƐ//Θ///Ϳ͕ĂŶĚƚŚĂƚĂĐĐƵŵƵůĂƚŝŽŶŽĨƚƌĂƵŵĂŝƐĂƐƐŽĐŝĂƚĞĚǁŝƚŚ
ƚŚĞ ŚŝŐŚĞƐƚ ůĞǀĞůƐ ŽĨ ƉƌĞŶĂƚĂů ƐǇŵƉƚŽŵƐ ;ƌƚŝĐůĞ //Ϳ͘ ^ĞĐŽŶĚ͕ ǁĞ
ŚǇƉŽƚŚĞƐŝǌĞƚŚĂƚŚŝŐŚůĞǀĞůƐŽĨƉƌĞͲĂŶĚƉŽƐƚŶĂƚĂůdtĂŶĚŵĞŶƚĂů
ŚĞĂůƚŚ ƐǇŵƉƚŽŵƐ ĂƌĞ ĂƐƐŽĐŝĂƚĞĚ ǁŝƚŚ ƚŚĞ ŝĚĞŶƚŝĨŝĞĚ ŚŝŐŚͲƌŝƐŬ
ƌĞƉƌĞƐĞŶƚĂƚŝŽŶƐ;ƌƚŝĐůĞ///Ϳ͘
ϰϲ
ϰ͘ tĞ ŝŶǀĞƐƚŝŐĂƚĞ ŚŽǁ ŵŽƚŚĞƌƐ͛ ƚƌĂƵŵĂ ĞǆƉĞƌŝĞŶĐĞƐ͕ ŵĞŶƚĂů
ƌĞƉƌĞƐĞŶƚĂƚŝŽŶƐ͕ ĂŶĚ ŵĞŶƚĂů ŚĞĂůƚŚ ƐǇŵƉƚŽŵƐ ĂƌĞ ĂƐƐŽĐŝĂƚĞĚ ǁŝƚŚ
ŝŶĨĂŶƚĂŶĚĚǇĂĚŝĐƌĞŐƵůĂƚŝŽŶ͖ƚŚĂƚŝƐ͗
ĂͿ ǁĞƚĞƐƚĂƐƐŽĐŝĂƚŝŽŶƐďĞƚǁĞĞŶƚŚĞƐƵďƐƚĂŶĐĞͲĂďƵƐŝŶŐĂŶĚĐŽŵƉĂƌŝƐŽŶ
ŵŽƚŚĞƌƐ͛ĂƚƚĂĐŚŵĞŶƚƌĞƉƌĞƐĞŶƚĂƚŝŽŶƐĂŶĚŵŽƚŚĞƌŝŶĨĂŶƚŵŽƚŝŽŶĂů
ǀĂŝůĂďŝůŝƚǇ ;Ϳ͘tĞ ŚǇƉŽƚŚĞƐŝǌĞ ƚŚĂƚ ĚǇĂĚƐǁŝƚŚŵĂƚĞƌŶĂů ^ĞĐƵƌĞ
ƌĞƉƌĞƐĞŶƚĂƚŝŽŶ ƐŚŽǁ ŚŝŐŚĞƌ  ƌĞŐĂƌĚůĞƐƐ ŽĨ ŵŽƚŚĞƌƐ͛ ƐƵďƐƚĂŶĐĞ
ĂďƵƐĞƐƚĂƚƵƐ͖
ďͿ ǁĞ ƚĞƐƚ ǁŚĞƚŚĞƌ ƉƌĞŶĂƚĂů ŵĞŶƚĂů ŚĞĂůƚŚ ;ĚĞƉƌĞƐƐŝǀĞ ĂŶĚ Wd^
ƐǇŵƉƚŽŵƐĂƐǁĞůůĂƐ ƐƚƌĞƐƐͿŵĞĚŝĂƚĞƐ ƚŚĞĂƐƐŽĐŝĂƚŝŽŶďĞƚǁĞĞŶƚŚĞ
WĂůĞƐƚŝŶŝĂŶŵŽƚŚĞƌƐ͛ĞǆƉĞƌŝĞŶĐĞƐŽĨĐŚŝůĚŚŽŽĚĞŵŽƚŝŽŶĂů;ͿĂŶĚ
ƉŚǇƐŝĐĂůĂďƵƐĞ;WͿĂŶĚƚƌĂƵŵĂƚŝĐǁĂƌĞǀĞŶƚƐ;dtͿ͕ĂŶĚƚŚĞŝƌĨŽƵƌͲ
ŵŽŶƚŚͲŽůĚ ŝŶĨĂŶƚƐ͛ ƐƚƌĞƐƐ ƌĞŐƵůĂƚŝŽŶ͘tĞŚǇƉŽƚŚĞƐŝǌĞ ƚŚĂƚĂŶĚ
W ĂƌĞ ĂƐƐŽĐŝĂƚĞĚ ǁŝƚŚ ƉŽŽƌ ŝŶĨĂŶƚ ƐƚƌĞƐƐ ƌĞŐƵůĂƚŝŽŶ ĚŝƌĞĐƚůǇ ĂŶĚ
ŝŶĚŝƌĞĐƚůǇ͕ĂŶĚƚŚĂƚdtĂĨĨĞĐƚƐŝŶĨĂŶƚƐƚƌĞƐƐƌĞŐƵůĂƚŝŽŶŝŶĚŝƌĞĐƚůǇǀŝĂ
ƉƌĞŶĂƚĂůŵĞŶƚĂůŚĞĂůƚŚ;ƌƚŝĐůĞ//Ϳ͖ĂŶĚ
ĐͿ ǁĞ ŝĚĞŶƚŝĨǇ ŚŽǁ ƚŚĞ WĂůĞƐƚŝŶŝĂŶŵŽƚŚĞƌƐ͛ ƉƌĞͲ ĂŶĚ ƉŽƐƚŶĂƚĂů dt͕
ŵĞŶƚĂů ŚĞĂůƚŚ ;ĚĞƉƌĞƐƐŝǀĞ ĂŶĚ Wd^ ƐǇŵƉƚŽŵƐͿ͕ ĂŶĚ ŚŝŐŚͲƌŝƐŬ
ĐĂƌĞŐŝǀŝŶŐƌĞƉƌĞƐĞŶƚĂƚŝŽŶƐĂƌĞĂƐƐŽĐŝĂƚĞĚǁŝƚŚŵŽƚŚĞƌͲƌĞƉŽƌƚĞĚ͘
tĞŚǇƉŽƚŚĞƐŝǌĞƚŚĂƚƚŚĞŚĂƌŵĨƵůĞĨĨĞĐƚƐŽĨdtĂŶĚŵĞŶƚĂůŚĞĂůƚŚ
ƐǇŵƉƚŽŵƐ ŽŶ ŝŶƚĞƌĂĐƚŝŽŶ ƋƵĂůŝƚǇ ĂƌĞ ŵĞĚŝĂƚĞĚ ǀŝĂ ƚŚĞ ŚŝŐŚͲƌŝƐŬ
ƌĞƉƌĞƐĞŶƚĂƚŝŽŶƐ;ƌƚŝĐůĞ///Ϳ͘
ϰϳ
3 MATERIALS AND METHODS 
3.1 Participants and procedure  
dĂďůĞ Ϯ ƐƵŵŵĂƌŝǌĞƐ ŬĞǇ ƌĞƐĞĂƌĐŚ ƋƵĞƐƚŝŽŶƐ ĂŶĚ ŝŶĨŽƌŵĂƚŝŽŶ ĂďŽƵƚ
ƉĂƌƚŝĐŝƉĂŶƚƐ͕ ƉƌŽĐĞĚƵƌĞ͕ ŵĞĂƐƵƌĞƐ͕ ĂŶĚ ĚĂƚĂ ĂŶĂůǇƐĞƐ ŝŶ ƚŚĞ ƐƚƵĚŝĞƐ͘ dŚĞ
ƐƵďƐƚĂŶĐĞͲĂďƵƐŝŶŐĂŶĚWĂůĞƐƚŝŶŝĂŶŵŽƚŚĞƌƐ;ƌƚŝĐůĞƐ/͕//ĂŶĚ///ͿƉĂƌƚŝĐŝƉĂƚĞĚ
ŝŶƉƌŽƐƉĞĐƚŝǀĞůŽŶŐŝƚƵĚŝŶĂůƐƚƵĚŝĞƐĨƌŽŵƚŚĞƐĞĐŽŶĚƚƌŝŵĞƐƚĞƌŽĨƉƌĞŐŶĂŶĐǇ
;dϭͿƚŽƚŚĞŝƌŝŶĨĂŶƚ͛ƐĂŐĞŽĨĨŽƵƌŵŽŶƚŚƐ;dϮͿĂŶĚϭϮŵŽŶƚŚƐ;dϯͿ͘/ŶƌƚŝĐůĞƐ/
ĂŶĚ//͕ĚĂƚĂŝƐƵƐĞĚĨƌŽŵdϭĂŶĚdϮďƵƚŶŽƚĨƌŽŵdϯ͘ƌƚŝĐůĞ/sŝƐĂƐŝŶŐůĞĐĂƐĞ
ƐƚƵĚǇŽĨŵĂƚĞƌŶĂůĂƚƚĂĐŚŵĞŶƚĂŶĚĐĂƌĞŐŝǀŝŶŐƌĞƉƌĞƐĞŶƚĂƚŝŽŶƐŝŶƚŚĞĐŽŶƚĞǆƚ
ŽĨ Ă ƉĂƌĞŶƚʹŝŶĨĂŶƚ ƉƐǇĐŚŽƚŚĞƌĂƉǇ ƉƌŽĐĞƐƐ͘ /Ŷ ƐƚƌŝǀŝŶŐ ƚŽ ƉƌŽĚƵĐĞ
ŐĞŶĞƌĂůŝǌĂďůĞĂƐǁĞůůĂƐĐůŝŶŝĐĂůůǇƐĂůŝĞŶƚŬŶŽǁůĞĚŐĞ͕ǁĞĐŽŵďŝŶĞƋƵĂŶƚŝƚĂƚŝǀĞ
ĂŶĚƋƵĂůŝƚĂƚŝǀĞƌĞƐĞĂƌĐŚĂƉƉƌŽĂĐŚĞƐŝŶƐƚƵĚǇŝŶŐƚŚĞŚŝŐŚͲƌŝƐŬŵŽƚŚĞƌƐ͘
ϰϴ
Table 2. Participants, procedure, measures, and data analysis in Articles I – IV. 
Article I II III IV 
Main research 
questions 
1) Distributions of 
attachment 
representations among 
substance-abusing and 
comparison women 
2) Attachment 
representations’ 
associations with prenatal 
EP and postnatal EA 
1) Association between 
Palestinian mothers’ 
trauma (childhood abuse 
and TWE) and prenatal 
mental health and stress 
2) Direct and indirect 
effects (via prenatal 
mental health) of maternal 
trauma on infant stress 
regulation  
1) Structure and content 
of the risks in Palestinian 
mothers’ caregiving 
representations 
2) Associations between 
Pre- and postnatal TWE, 
mental health symptoms, 
and risks in caregiving 
representations 
3) Mediating role of high-
risk caregiving 
representations on links 
between TWE/mental 
health symptoms and EA  
1) Similarity in risk 
features between the case 
study mother’s attachment 
and her caregiving 
representations 
2) Distinct risks in the 
caregiving representations 
3) Overlap between 
theoretical concepts in 
detecting the caregiving 
risks 
PARTICIPANTS & PROCEDURE 
Participants 43 Substance-abusing 
and 48 comparison 
mothers and their infants 
501 war-exposed 
Palestinian mother–infant 
pairs 
A subsample of 50 war-
exposed Palestinian 
mother–infant pairs  
Parent-infant 
psychotherapy-enrolled 
mother  
Setting: Prospective 
(P), Comparative (Co), 
Case Study (CS) 
P, Co P P CS 
Assessment points T1: 2/3 of pregnancy, T2: 
infant four months 
T1: 2/3 of pregnancy, T2: 
infant four months 
T1: 2/3 of pregnancy, T2: 
infant four months, T3: 
infant 12 months 
Data consists of material 
recorded throughout 
psychotherapy process 
MEASUREMENTS     
Trauma experiences T1: Attachment trauma 
(AAI) 
T1: Childhood emotional 
and physical abuse; TWE 
prior to pregnancy 
 
T1: TWE prior to 
pregnancy 
T3: Postnatal TWE  
Attachment trauma (AAI) 
Mental representations T1: Attachment 
representations (AAI) 
- T3: Caregiving 
representations (PDI) 
Attachment 
representations (AAI) 
Assessment of caregiving 
representations from 
psychotherapy notes 
Pre- and postnatal 
mental health and 
stress 
No mental health 
measures, but evaluation 
of pregnancy-related 
multilevel EP 
Prenatal depressive 
(EPDS) and PTSD 
symptoms (HTQ);  
Prenatal perceived stress 
(PSS) 
Pre- and postnatal 
depressive (EPDS) and 
PTSD symptoms (HTQ) 
- 
Socio-demographic 
risks 
Substance abuse, 
obstetric risks, SES, age, 
marital status, education, 
job status  
SES 
(maternal education and 
financial difficulties) 
Economic difficulties 
Large family sizes 
 
Evaluated according to 
maternal reporting in 
psychotherapy 
Infant characteristics - Infant stress regulation: 
(IBQ-R): Negative 
Affectivity and Soothability  
Gender 
Prematurity 
Need for hospital 
treatment 
Gender 
Prematurity 
Need for hospital 
treatment 
Evaluated according to 
maternal reporting in 
psychotherapy 
Mother-infant 
interaction 
Video-recorded EA at T2 - Self-reported EA at T3 - 
DATA ANALYSIS Quantitative 
 
Quantitative 
 
Quantitative & Qualitative Qualitative 
EŽƚĞ͘/сĚƵůƚƚƚĂĐŚŵĞŶƚ/ŶƚĞƌǀŝĞǁ͖сŵŽƚŝŽŶĂůǀĂŝůĂďŝůŝƚǇ͖WсŵŽƚŝŽŶWƌŽĐĞƐƐŝŶŐ͖W^с
ĚŝŶďƵƌŐŚWŽƐƚŶĂƚĂůĞƉƌĞƐƐŝŽŶ^ĐĂůĞ͖,dYс,ĂƌǀĂƌĚdƌĂƵŵĂYƵĞƐƚŝŽŶŶĂŝƌĞ͖/YͲZс/ŶĨĂŶƚĞŚĂǀŝŽƌ
YƵĞƐƚŝŽŶŶĂŝƌĞʹZĞǀŝƐĞĚ͖dtс ƚƌĂƵŵĂƚŝĐǁĂƌĞǀĞŶƚƐ͖W/сWĂƌĞŶƚĞǀĞůŽƉŵĞŶƚ /ŶƚĞƌǀŝĞǁ͖W^^с
WĞƌĐĞŝǀĞĚ^ƚƌĞƐƐ^ĐĂůĞ͖^^с^ŽĐŝŽͲĞĐŽŶŽŵŝĐƐƚĂƚƵƐ
  
ϰϵ
3.1.1 Substance-abusing and comparison mothers 
dŚĞƉĂƌƚŝĐŝƉĂŶƚƐŝŶƌƚŝĐůĞ/ǁĞƌĞϱϭƐƵďƐƚĂŶĐĞͲĂďƵƐŝŶŐŵŽƚŚĞƌƐĞŶƌŽůůĞĚŝŶĂ
ůŽŶŐŝƚƵĚŝŶĂů ƐƚƵĚǇ ĐŽŶĚƵĐƚĞĚ ĨƌŽŵ ϮϬϬϯ ƚŽ ϮϬϬϴ͘ dŚĞ ƐƵďƐƚĂŶĐĞͲĂďƵƐŝŶŐ
ŵŽƚŚĞƌƐ ĂŶĚ ƚŚĞŝƌ ŝŶĨĂŶƚƐǁĞƌĞ ĐůŝĞŶƚƐ ŝŶ Ă ĐŚŝůĚ ƉƌŽƚĞĐƚŝŽŶ ĨĂŵŝůǇ ĐĞŶƚĞƌ
ƐƉĞĐŝĨŝĞĚ ĨŽƌ ƐƵďƐƚĂŶĐĞͲĂďƵƐŝŶŐ ĨĂŵŝůŝĞƐ ŝŶ ƚŚĞƉƌĞͲĂŶĚƉŽƐƚŶĂƚĂůƉĞƌŝŽĚƐ͘
dŚĞ ŽƌŝŐŝŶĂů ƉƵƌƉŽƐĞ ŽĨ ĚĂƚĂ ĐŽůůĞĐƚŝŽŶ ǁĂƐ ƚŽ ĞǆĂŵŝŶĞ ĂŶ ŝŶƚĞŶƐŝǀĞ ĂŶĚ
ŚŽůŝƐƚŝĐ ŝŶƚĞƌǀĞŶƚŝŽŶƚŚĂƚϮϲŽĨƚŚĞĚǇĂĚƐǁĞƌĞĞŶƌŽůůĞĚ ŝŶ͗ƉƐǇĐŚŽĚǇŶĂŵŝĐ
ŵŽƚŚĞƌŝŶĨĂŶƚ ƉƐǇĐŚŽƚŚĞƌĂƉǇǁŚŝĐŚ ĐŽŵƉƌŝƐĞĚ ϮϬͲϮϰǁĞĞŬůǇ ƐĞƐƐŝŽŶƐ͕ ĂƐ
ĐŽŵƉĂƌĞĚ ǁŝƚŚ ŝŶĚŝǀŝĚƵĂůůǇͲƚĂŝůŽƌĞĚ ƉƐǇĐŚŽƐŽĐŝĂů ƐƵƉƉŽƌƚ ƚŚĂƚ Ϯϱ ĚǇĂĚƐ
ƌĞĐĞŝǀĞĚ͕ǁŚŝĐŚůĂƐƚĞĚŽŶĂǀĞƌĂŐĞϭϮŵŽŶƚŚƐ;ĨŽƌĨƵƌƚŚĞƌŝŶĨŽƌŵĂƚŝŽŶŽĨƚŚĞ
ŝŶƚĞƌǀĞŶƚŝŽŶƐĂŶĚƚŚĞŝƌĞĨĨĞĐƚŝǀĞŶĞƐƐ͕ƐĞĞĞůƚ͕ϮϬϭϯ͖ĞůƚĞƚĂů͕͘ϮϬϭϮ͖&ůǇŬƚ
Ğƚ Ăů͕͘ ϮϬϭϮͿ͘ ŽŵƉĂƌŝƐŽŶƐ ǁĞƌĞ ϱϬ ŶŽŶͲƐƵďƐƚĂŶĐĞͲĂďƵƐŝŶŐ ŵŽƚŚĞƌƐ ǁŝƚŚ
ƉƌĞŶĂƚĂů ŽďƐƚĞƚƌŝĐ ƌŝƐŬƐ͘ /ŶĐůƵƐŝŽŶ ĐƌŝƚĞƌŝŽŶ ĨŽƌ ƚŚĞ ƐƵďƐƚĂŶĐĞͲĂďƵƐŝŶŐ
ŵŽƚŚĞƌƐ ǁĂƐ Ă ƐƵďƐƚĂŶĐĞ ƵƐĞ ĚŝƐŽƌĚĞƌ ĚŝĂŐŶŽƐŝƐ͘ KĨ ƚŚĞ ƉĂƌƚŝĐŝƉĂƚŝŶŐ
ŵŽƚŚĞƌƐ͕ ϰϯ ƐƵďƐƚĂŶĐĞͲĂďƵƐŝŶŐ ĂŶĚϰϴ ĐŽŵƉĂƌŝƐŽŶŵŽƚŚĞƌƐ ;ƚŽƚĂů Ŷ с ϵϭͿ
ǁĞƌĞĂĚŵŝŶŝƐƚĞƌĞĚƚŚĞĚƵůƚƚƚĂĐŚŵĞŶƚ/ŶƚĞƌǀŝĞǁ;/͖'ĞŽƌŐĞĞƚĂů͕͘ϭϵϴϱͿ
ĂŶĚƚŚĞǇĐŽŵƉƌŝƐĞƚŚĞƉĂƌƚŝĐŝƉĂŶƚƐĨŽƌƌƚŝĐůĞ/͘
dŚĞ ƐƵďƐƚĂŶĐĞͲĂďƵƐŝŶŐ ŵŽƚŚĞƌƐ ǁĞƌĞ ĐŚĂƌĂĐƚĞƌŝǌĞĚ ďǇ Ă ŚŝƐƚŽƌǇ ŽĨ
ŝŶƚƌĂǀĞŶŽƵƐ ĂŶĚ ƉŽůǇĚƌƵŐ ƵƐĞ ĂƐ ǁĞůů ĂƐ ĐŽŵŵŽŶ ŚŝŐŚ ĐŽŶƐƵŵƉƚŝŽŶ ŽĨ
ĂůĐŽŚŽů͘&Žƌ ƚŚĞ ĐŽŵƉĂƌŝƐŽŶƐ͕ ůŝĨĞƚŝŵĞƵƐĞŽĨ ŝůůŝĐŝƚ ĚƌƵŐƐǁĂƐĂŶĞǆĐůƵƐŝŽŶ
ĐƌŝƚĞƌŝŽŶ͘ /ŶďŽƚŚŐƌŽƵƉƐ͕ĂďŽƵƚŚĂůĨŽĨƚŚĞŵŽƚŚĞƌƐǁĞƌĞƉƌŝŵŝƉĂƌŽƵƐĂŶĚ
ŚĂůĨ ŚĂĚ ďĞƚǁĞĞŶ ŽŶĞ ĂŶĚ ƚŚƌĞĞ ĐŚŝůĚƌĞŶ͘  ůŝƚƚůĞ ŽǀĞƌ ŚĂůĨ ;ϱϲ͘ϲйͿ ŽĨ Ăůů
ŝŶĨĂŶƚƐǁĞƌĞďŽǇƐĂŶĚϰϯ͘ϰйǁĞƌĞŐŝƌůƐ͘
dŚĞƐƚƵĚǇƉƌŽƚŽĐŽůǁĂƐŝĚĞŶƚŝĐĂůĨŽƌďŽƚŚƚŚĞƐƵďƐƚĂŶĐĞͲĂďƵƐŝŶŐĂŶĚƚŚĞ
ĐŽŵƉĂƌŝƐŽŶŵŽƚŚĞƌƐ͘ƚdϭ͕ƚŚĞŵŽƚŚĞƌƐǁĞƌĞŵĞƚĂƚƚŚĞƉƌŽŐƌĂŵƌĞƐŝĚĞŶĐĞ͕
ŝŶĨŽƌŵĞĚ ĂďŽƵƚ ƚŚĞ ƐƚƵĚǇ ƉƵƌƉŽƐĞ͕ ŝƚƐ ǀŽůƵŶƚĂƌǇ ŶĂƚƵƌĞ͕ ĂŶĚ ƚŚĞ ƐƚƵĚǇ
ƉƌŽĐĞĚƵƌĞ͘DŽƚŚĞƌƐǁŝůůŝŶŐƚŽƉĂƌƚŝĐŝƉĂƚĞƐŝŐŶĞĚĂŶŝŶĨŽƌŵĞĚĐŽŶƐĞŶƚĨŽƌŵ
ĂŶĚ ƌĞĐĞŝǀĞĚĂďĂƐĞůŝŶĞƋƵĞƐƚŝŽŶŶĂŝƌĞ ƚŽďĞ ĐŽŵƉůĞƚĞĚĂŶĚ ƌĞƚƵƌŶĞĚĂƚ Ă
ƐĞĐŽŶĚǀŝƐŝƚǁŚĞŶƚŚĞǇǁĞƌĞŝŶƚĞƌǀŝĞǁĞĚ͘ƚdϮ͕ĨĂŵŝůŝĞƐǁĞƌĞŵĞƚĂƚƚŚĞŝƌ
ŚŽŵĞƐŽƌĂƚƚŚĞƉƌŽŐƌĂŵƌĞƐŝĚĞŶĐĞ͕ǁŚĞƌĞŵŽƚŚĞƌŝŶĨĂŶƚ ŝŶƚĞƌĂĐƚŝŽŶǁĂƐ
ǀŝĚĞŽƚĂƉĞĚ͘ƌŽƉŽƵƚƌĂƚĞƐĨƌŽŵdϭƚŽdϮǁĞƌĞϳ͘ϴй;ŶсϰͿŝŶƚŚĞƐƵďƐƚĂŶĐĞͲ
ĂďƵƐŝŶŐŐƌŽƵƉĂŶĚϭϰ͘Ϭй;ŶсϳͿŝŶƚŚĞĐŽŵƉĂƌŝƐŽŶŐƌŽƵƉ͘dŚĞĚƌŽƉŽƵƚǁĂƐ
ƌĞůĂƚĞĚƚŽůŽǁĞĚƵĐĂƚŝŽŶĂŶĚƐŝŶŐůĞŵĂƌŝƚĂůƐƚĂƚƵƐ͘
ϱϬ
3.1.2 War-exposed Palestinian mothers 
dŚĞƉĂƌƚŝĐŝƉĂŶƚƐŝŶƌƚŝĐůĞ//ǁĞƌĞϱϭϭWĂůĞƐƚŝŶŝĂŶǁŽŵĞŶĂŶĚƚŚĞŝƌŝŶĨĂŶƚƐ
ƌĞƐŝĚŝŶŐŝŶŵŝůŝƚĂƌǇĐŽŶĨůŝĐƚĐŽŶĚŝƚŝŽŶƐŝŶƚŚĞ'ĂǌĂ^ƚƌŝƉ͘dŚĞǇǁĞƌĞƌĞĐƌƵŝƚĞĚ
ĨŽƌƚŚĞ͚'ĂǌĂ/ŶĨĂŶƚ^ƚƵĚǇ͛;WƵŶĂŵćŬŝĞƚĂů͕͘ϮϬϭϴͿ͕ĐŽŶĚƵĐƚĞĚĨƌŽŵϮϬϭϯƚŽ
ϮϬϭϱ͘ WƌŝŽƌ ƚŽ dϭ͕ ƚŚĞŵŽƚŚĞƌƐ ŚĂĚ ďĞĞŶ ĞǆƉŽƐĞĚ ƚŽ ƚŚĞ ϮϬϬϴ ĂŶĚ ϮϬϭϮ
ǁĂƌƐͬŵŝůŝƚĂƌǇŽĨĨĞŶƐŝǀĞƐ͘ŶŽƚŚĞƌǁĂƌďĞŐĂŶŝŶϮϬϭϰďĞƚǁĞĞŶdϮĂŶĚdϯ͘dŚĞ
ƉƵƌƉŽƐĞ ŽĨ ƚŚĞ ƐƚƵĚǇ ǁĂƐ ƚŽ ĞǆĂŵŝŶĞ ŚŽǁ ŵĂƚĞƌŶĂů ƉƌĞͲ ĂŶĚ ƉŽƐƚŶĂƚĂů
ĞǆƉŽƐƵƌĞƚŽǁĂƌ͕ŵĞŶƚĂůŚĞĂůƚŚ͕ŵĞŶƚĂůƌĞƉƌĞƐĞŶƚĂƚŝŽŶƐ͕ĂŶĚƐŽĐŝŽĐƵůƚƵƌĂů
ƉĂƌĞŶƚŝŶŐ ďĞůŝĞĨƐ ĐŽŶƚƌŝďƵƚĞ ƚŽ ƚŚĞ ĞĂƌůǇ ĚĞǀĞůŽƉŵĞŶƚ ŽĨ ĐŚŝůĚƌĞŶ ĂŶĚ
ŵŽƚŚĞƌʹŝŶĨĂŶƚƌĞůĂƚŝŽŶƐŚŝƉƐŝŶŵŝůŝƚĂƌǇĐŽŶĨůŝĐƚĐŽŶĚŝƚŝŽŶƐ͘ŵŝŶŽƌŝƚǇŽĨƚŚĞ
ŵŽƚŚĞƌƐǁĞƌĞ ĞǆƉĞĐƚŝŶŐ ƚŚĞŝƌ ĨŝƌƐƚ ĐŚŝůĚ ;ϭϴ͘ϭйͿ ĂŶĚ ƚŚĞ ƌĞƐƚ ĂůƌĞĂĚǇŚĂĚ
ďĞƚǁĞĞŶŽŶĞĂŶĚϭϭĐŚŝůĚƌĞŶ͘ůŝƚƚůĞŽǀĞƌŚĂůĨ;ϱϰ͘ϯйͿŽĨƚŚĞŝŶĨĂŶƚƐǁĞƌĞ
ďŽǇƐĂŶĚϰϱ͘ϳйǁĞƌĞŐŝƌůƐ͘
dŽŽďƚĂŝŶĂŐĞŽŐƌĂƉŚŝĐĂůůǇƌĞƉƌĞƐĞŶƚĂƚŝǀĞƐĂŵƉůĞŽĨ ƚŚĞ'ĂǌĂ^ƚƌŝƉ͕ ƚŚĞ
ŵŽƚŚĞƌƐ ǁĞƌĞ ƌĞĐƌƵŝƚĞĚ ĨƌŽŵ ϭϬ ŵĂƚĞƌŶŝƚǇ ĐůŝŶŝĐƐ ŝŶ ƚŚĞ ĨŝǀĞ 'ĂǌĂ ^ƚƌŝƉ
'ŽǀĞƌŶŽƌĂƚĞƐ͘dŽďĞŝŶĐůƵĚĞĚ͕ŵŽƚŚĞƌƐŚĂĚƚŽďĞŝŶƚŚĞŝƌƐĞĐŽŶĚƚƌŝŵĞƐƚĞƌ
ŽĨ ƉƌĞŐŶĂŶĐǇ͘ dƌĂŝŶĞĚ ĨŝĞůĚǁŽƌŬĞƌƐ ĐŽŶĚƵĐƚĞĚ ƚŚĞ ƌĞƐĞĂƌĐŚ ǀŝƐŝƚƐ͕ ǁŚŝĐŚ
ǁĞƌĞŝĚĞŶƚŝĐĂůĨŽƌĂůůƉĂƌƚŝĐŝƉĂŶƚƐ͘ƚdϭ͕ƚŚĞŵŽƚŚĞƌƐǁĞƌĞŵĞƚĂƚŵĂƚĞƌŶŝƚǇ
ĐůŝŶŝĐƐ͘ dŚĞǇ ǁĞƌĞ ŝŶĨŽƌŵĞĚ ĂďŽƵƚ ƚŚĞ ƐƚƵĚǇ ƉƵƌƉŽƐĞ͕ ƉƌŽƚŽĐŽů͕ ĂŶĚ ŝƚƐ
ǀŽůƵŶƚĂƌǇ ŶĂƚƵƌĞ͕ ĂŶĚ ŵŽƚŚĞƌƐ ǁŝůůŝŶŐ ƚŽ ƉĂƌƚŝĐŝƉĂƚĞ ƐŝŐŶĞĚ ĂŶ ŝŶĨŽƌŵĞĚ
ĐŽŶƐĞŶƚĨŽƌŵ͘WŽƐƚŶĂƚĂůůǇ͕ƚŚĞƌĞƐĞĂƌĐŚǀŝƐŝƚƐǁĞƌĞĐŽŶĚƵĐƚĞĚŝŶƚŚĞĨĂŵŝůŝĞƐ͛
ŚŽŵĞƐ͘ Ɛ ƐŽŵĞ ŽĨ ƚŚĞ ŵŽƚŚĞƌƐ ǁĞƌĞ ŝůůŝƚĞƌĂƚĞ ĂŶĚ ƵŶĂĐĐƵƐƚŽŵĞĚ ƚŽ
ƌĞƐĞĂƌĐŚƉƌĂĐƚŝĐĞƐ͕ ŝŶĨŽƌŵĂƚŝŽŶǁĂƐĐŽůůĞĐƚĞĚďǇ ŝŶƚĞƌǀŝĞǁŝŶŐ ƚŚĞŵŽƚŚĞƌƐ
ĂŶĚ ǁƌŝƚŝŶŐ ĚŽǁŶ ƚŚĞŝƌ ĂŶƐǁĞƌƐ͕ ŝŶƐƚĞĂĚ ŽĨ ĐŽŵƉůĞƚŝŶŐ ƋƵĞƐƚŝŽŶŶĂŝƌĞƐ͘
DĂƚĞƌŶĂů ŝŶƚĞƌǀŝĞǁƐ ĐŽŶĚƵĐƚĞĚ Ăƚ dϯ ǁĞƌĞ ĂƵĚŝŽƚĂƉĞĚ ĂŶĚ ƚƌĂŶƐĐƌŝďĞĚ
ǀĞƌďĂƚŝŵ͘dŽƚĂůĚƌŽƉŽƵƚĨƌŽŵdϭƚŽdϯǁĂƐϭϬ͘ϲй ;ŶсϱϰͿ͕ĂŶĚŝƚǁĂƐŶŽƚ
ƌĞůĂƚĞĚƚŽŵĂƚĞƌŶĂůǁĂƌĞǆƉŽƐƵƌĞ͕ŵĞŶƚĂůŚĞĂůƚŚ͕ŽƌďĂĐŬŐƌŽƵŶĚǀĂƌŝĂďůĞƐ͘
/ŶƌƚŝĐůĞ ///͕Ă ƐƵďƐĂŵƉůĞŽĨϱϬŵŽƚŚĞƌƐ ƚŚĂƚƌĞƚĂŝŶĞĚƚŚĞŐĞŽŐƌĂƉŚŝĐĂů
ƌĞƉƌĞƐĞŶƚĂƚŝǀĞŶĞƐƐǁĂƐ ƌĂŶĚŽŵůǇƐĞůĞĐƚĞĚĨŽƌĂŶ ŝŶͲĚĞƉƚŚ ŝŶǀĞƐƚŝŐĂƚŝŽŶŽĨ
ĐĂƌĞŐŝǀŝŶŐ ƌĞƉƌĞƐĞŶƚĂƚŝŽŶƐ͘ DŽƚŚĞƌƐ ŝŶ ƚŚĞ ƚŽƚĂů ƐĂŵƉůĞ ƌĞƉŽƌƚĞĚ ŵŽƌĞ
ĨŝŶĂŶĐŝĂů ĚŝĨĨŝĐƵůƚŝĞƐ ĂŶĚ ƉŽƐƚŶĂƚĂů Wd^ ƐǇŵƉƚŽŵƐ ƚŚĂŶ ŵŽƚŚĞƌƐ ŝŶ ƚŚĞ
ƐƵďƐĂŵƉůĞ͘dŚĞƌĞǁĂƐŶŽĚƌŽƉŽƵƚĨƌŽŵdϭƚŽdϯŝŶƚŚĞƐƵďƐĂŵƉůĞ͕ďƵƚĚĂƚĂ
ĨƌŽŵdϮǁĂƐŵŝƐƐŝŶŐĨŽƌƚǁŽŵŽƚŚĞƌƐ;ϰйͿ͘
ϱϭ
3.1.3 Case study mother 
dŚĞƉĂƌƚŝĐŝƉĂŶƚŝŶƌƚŝĐůĞ/sǁĂƐĂĨŽƌƚǇͲǇĞĂƌͲŽůĚŵŽƚŚĞƌ;ƌĞĨĞƌƌĞĚƚŽŚĞƌĞďǇ
ƚŚĞƉƐĞƵĚŽŶǇŵ͚<Ăƚŝ͛ͿǁŚŽǁĂƐĞŶƌŽůůĞĚŝŶĂƉĂƌĞŶƚŝŶĨĂŶƚƉƐǇĐŚŽƚŚĞƌĂƉǇŝŶ
Ă ĐŽŵŵƵŶĂů ĐůŝŶŝĐ͕ ƚŽŐĞƚŚĞƌ ǁŝƚŚ ŚĞƌ ƐĞǀĞŶͲŵŽŶƚŚͲŽůĚ ĨŝƌƐƚďŽƌŶ ƐŽŶ
͚WĂĂǀŽ͛͘Ϯ͘dŚĞĂƵƚŚŽƌŽĨƚŚŝƐĚŝƐƐĞƌƚĂƚŝŽŶǁĂƐĂůƐŽƚŚĞƉƐǇĐŚŽƚŚĞƌĂƉŝƐƚŝŶƚŚĞ
ƉƌŽĐĞƐƐ͘ <Ăƚŝ͛Ɛ ƌĞĂƐŽŶ ĨŽƌ ƚƌĞĂƚŵĞŶƚ ƌĞĨĞƌƌĂů͕ ĂŶĚ ŵĂũŽƌ ƚŚĞŵĞƐ ŝŶ ƚŚĞ
ƉƐǇĐŚŽƚŚĞƌĂƉǇ͕ǁĞƌĞŚĞƌĚŝĨĨŝĐƵůƚĂƚƚĂĐŚŵĞŶƚĞǆƉĞƌŝĞŶĐĞƐĂŶĚŚĞƌĨĞĂƌƐĂŶĚ
ǁŽƌƌŝĞƐ ĂďŽƵƚ ŚŽǁ ƐŚĞǁŽƵůĚ ŝŶĞǀŝƚĂďůǇ ͚ƐƉŽŝů͛ WĂĂǀŽ͘ &ƵƌƚŚĞƌ͕ <Ăƚŝ ŽĨƚĞŶ
ĞǆƉĞƌŝĞŶĐĞĚWĂĂǀŽĂƐŶŽƚůŝŬŝŶŐŽƌƌĞũĞĐƚŝŶŐŚĞƌ͘
dŚĞĚĂƚĂĐŽŶƐŝƐƚĞĚŽĨ ƚŚĞŶŽƚĞƐŽĨ ƚŚĞƉƐǇĐŚŽƚŚĞƌĂƉǇƐĞƐƐŝŽŶƐ͕ǁƌŝƚƚĞŶ
ŝŶƚŽĂĐůŝĞŶƚŝŶĨŽƌŵĂƚŝŽŶƐǇƐƚĞŵĂĨƚĞƌĞĂĐŚƐĞƐƐŝŽŶ;ϲϭƉĂŐĞƐͿ͕ĂŶĚŽĨ<Ăƚŝ͛Ɛ
ĚƵůƚƚƚĂĐŚŵĞŶƚ/ŶƚĞƌǀŝĞǁ;/ͿǁŚŝĐŚǁĂƐĂƵĚŝŽƚĂƉĞĚĂƚƚŚĞĞŶĚŽĨƚŚĞ
ƉƐǇĐŚŽƚŚĞƌĂƉǇĂŶĚƚƌĂŶƐĐƌŝďĞĚǀĞƌďĂƚŝŵ͘ /ƚƐŚŽƵůĚďĞŶŽƚĞĚ͕ĨŝƌƐƚ͕ƚŚĂƚƚŚĞ
ƉƐǇĐŚŽƚŚĞƌĂƉǇŶŽƚĞƐǁĞƌĞŶŽƚ<Ăƚŝ͛ƐǀĞƌďĂƚŝŵĞǆƉƌĞƐƐŝŽŶƐ͕ďƵƚŝŶƐƚĞĂĚƚŚĞ
ƉƐǇĐŚŽƚŚĞƌĂƉŝƐƚ͛Ɛ ĨŽƌŵƵůĂƚŝŽŶƐŽĨǁŚĂƚŚĂĚŚĂƉƉĞŶĞĚĂŶĚďĞĞŶĚŝƐĐƵƐƐĞĚ
ĚƵƌŝŶŐ ƚŚĞ ƐĞƐƐŝŽŶƐ͘ ^ĞĐŽŶĚ͕ ƚŚĞ / ǁĂƐ ĂůƐŽ ĐŽŶĚƵĐƚĞĚ ďǇ ƚŚĞ
ƉƐǇĐŚŽƚŚĞƌĂƉŝƐƚ͕ĂŶĚŝƚŝƐƉŽƐƐŝďůĞƚŚĂƚŚĞƌŬŶŽǁůĞĚŐĞŽĨ<Ăƚŝ͛ƐďĂĐŬŐƌŽƵŶĚ
ŝŶĨŽƌŵĂƚŝŽŶĂŶĚƚŚĞƚŚĞƌĂƉĞƵƚŝĐƌĞůĂƚŝŽŶƐŚŝƉŝƚƐĞůĨŵĂǇŚĂǀĞŝŶĨůƵĞŶĐĞĚƚŚĞ
ŝŶƚĞƌǀŝĞǁ͘ ,ŽǁĞǀĞƌ͕ ĞǀĞƌǇ ĂƚƚĞŵƉƚǁĂƐŵĂĚĞ ƚŽ ĂĚŚĞƌĞ ƚŽ ƚŚĞ ŝŶƚĞƌǀŝĞǁ
ƉƌŽƚŽĐŽů͘
3.2 Measures 
3.2.1 Demographic and infant characteristics 
dŚĞ ƐƵďƐƚĂŶĐĞͲĂďƵƐŝŶŐ ĂŶĚWĂůĞƐƚŝŶŝĂŶŵŽƚŚĞƌƐ ĂŶƐǁĞƌĞĚƋƵĞƐƚŝŽŶƐ Ăƚ dϭ
ĂďŽƵƚ ĂŐĞ͕ ĞĚƵĐĂƚŝŽŶ͕ ĞŵƉůŽǇŵĞŶƚ ƐƚĂƚƵƐ͕ ĐŝǀŝĐ ƐƚĂƚƵƐ͕ ůĞŶŐƚŚ ŽĨ ĐƵƌƌĞŶƚ
ƌĞůĂƚŝŽŶƐŚŝƉ͕ŶƵŵďĞƌŽĨĐŚŝůĚƌĞŶ͕ĨŝŶĂŶĐŝĂůĚŝĨĨŝĐƵůƚŝĞƐ͕ĂŶĚƉƌĞŐŶĂŶĐǇͲƌĞůĂƚĞĚ
ƌŝƐŬƐ͘ dŚĞWĂůĞƐƚŝŶŝĂŶŵŽƚŚĞƌƐ ƌĞƉŽƌƚĞĚ ŝŶĨĂŶƚ ŐĞŶĚĞƌ͕ ŚĞŝŐŚƚ ĂŶĚǁĞŝŐŚƚ͕
ŐĞƐƚĂƚŝŽŶĂůĂŐĞ͕ƉŽƐƐŝďůĞŚĞĂůƚŚƉƌŽďůĞŵƐ͕ĂŶĚŶĞĞĚĨŽƌŚŽƐƉŝƚĂůŝǌĂƚŝŽŶĂƚdϮ͘
/Ŷ ƌƚŝĐůĞ //͕ ŵĂƚĞƌŶĂů ĞĚƵĐĂƚŝŽŶ ĂŶĚ ĨŝŶĂŶĐŝĂů ĚŝĨĨŝĐƵůƚŝĞƐ ǁĞƌĞ ƵƐĞĚ ĂƐ
ŝŶĚŝĐĂƚŽƌƐŽĨƐŽĐŝŽĞĐŽŶŽŵŝĐƐƚĂƚƵƐ;^^Ϳ͘

ϮWĂƌƚŝĐŝƉĂŶƚŝĚĞŶƚŝĨŝĐĂƚŝŽŶŝƐŵĂƐŬĞĚŝŶŽƌĚĞƌƚŽĞŶƐƵƌĞĂŶŽŶǇŵŝƚǇ͘
ϱϮ
3.2.2 Infant stress regulation 
/ŶƌƚŝĐůĞ//͕WĂůĞƐƚŝŶŝĂŶŝŶĨĂŶƚƐ͛ƐƚƌĞƐƐƌĞŐƵůĂƚŝŽŶǁĂƐĂƐƐĞƐƐĞĚĂƚdϮǁŝƚŚƚŚĞ
/ŶĨĂŶƚ ĞŚĂǀŝŽƌ YƵĞƐƚŝŽŶŶĂŝƌĞͲZĞǀŝƐĞĚ͕ ƐŚŽƌƚ ǀĞƌƐŝŽŶ ;/YͲZ͖ 'ĂƌƚƐƚĞŝŶ Θ
ZŽƚŚďĂƌƚ͕ ϮϬϬϯ͖ WƵƚŶĂŵ͕ ,ĞůďŝŐ͕ 'ĂƌƚƐƚĞŝŶ͕ ZŽƚŚďĂƌƚ͕ Θ >ĞĞƌŬĞƐ͕ ϮϬϭϰͿ͘
DŽƚŚĞƌƐĞǀĂůƵĂƚĞĚƚŚĞŝƌŝŶĨĂŶƚ͛ƐƚǇƉŝĐĂůďĞŚĂǀŝŽƌĚƵƌŝŶŐƚŚĞůĂƐƚƐĞǀĞŶĚĂǇƐ
ŝŶϵϭǀŝŐŶĞƚƚĞƐ;Ğ͘Ő͕͘͞,ŽǁŽĨƚĞŶĚŝĚǇŽƵƌďĂďǇĐƌǇŽƌĨƵƐƐďĞĨŽƌĞŐŽŝŶŐĨŽƌĂ
ŶĂƉ͍͕͟ ͞tŚĞŶ ďĞŝŶŐ ŚĞůĚ͕ ŚŽǁ ŽĨƚĞŶ ĚŝĚ ƚŚĞ ďĂďǇ ƐĞĞŵ ƚŽ ĞŶũŽǇ
ŚŝŵͬŚĞƌƐĞůĨ͍͟Ϳ͘WŝůŽƚŝŶŐƚŚĞ/YͲZĂŵŽŶŐƚŚĞWĂůĞƐƚŝŶŝĂŶŵŽƚŚĞƌƐƌĞǀĞĂůĞĚ
ĚŝĨĨŝĐƵůƚŝĞƐŝŶƵƐŝŶŐƚŚĞŽƌŝŐŝŶĂůƐĞǀĞŶͲƉŽŝŶƚƐĐĂůĞŝŶƚŚĞŝŶƚĞƌǀŝĞǁƐĞƚƚŝŶŐ͕ƐŽ
ƚŚĞĂƐƐĞƐƐŵĞŶƚƌĂŶŐĞǁĂƐŵŽĚŝĨŝĞĚƚŽĂƚŚƌĞĞͲƉŽŝŶƚƐĐĂůĞ;ϬсŶĞǀĞƌŽƌƌĂƌĞůǇ͕
ϭсƐŽŵĞƚŝŵĞƐ͕ϮсŽĨƚĞŶͬĂůǁĂǇƐͿ͘
dǁŽ ŝŶĨĂŶƚ ƚĞŵƉĞƌĂŵĞŶƚĂů ƋƵĂůŝƚŝĞƐ ǁĞƌĞ ƵƐĞĚ ĂƐ ŝŶĚŝĐĂƚŽƌƐ ŽĨ ƐƚƌĞƐƐ
ƌĞŐƵůĂƚŝŽŶ͗ĨŝƌƐƚ͕ƚŚĞďƌŽĂĚĞƌĚŝŵĞŶƐŝŽŶŽĨEĞŐĂƚŝǀĞĨĨĞĐƚŝǀŝƚǇ ;ĐŽŵƉƌŝƐŝŶŐ
ƐƵďƐĐĂůĞƐ ŽĨ ƐĂĚŶĞƐƐ͕ ĚŝƐƚƌĞƐƐ ƚŽ ůŝŵŝƚĂƚŝŽŶƐ͕ ĨĞĂƌ͕ ĨĂůůŝŶŐ ƌĞĂĐƚŝǀŝƚǇͿ͕ǁŚŝĐŚ
ĚĞƉŝĐƚƐƚŚĞĐŽƌĞĞůĞŵĞŶƚƐŽĨŝŶĨĂŶƚŝŶŶĂƚĞŶĞŐĂƚŝǀĞƚĞŵƉĞƌĂŵĞŶƚ;ZŽƚŚďĂƌƚ͕
ŚĂĚŝ͕Θ,ĞƌƐŚĞǇ͕ϭϵϵϰͿ͘^ĞĐŽŶĚ͕ƚŚĞƐƉĞĐŝĨŝĐƐĐĂůĞŽĨ^ŽŽƚŚĂďŝůŝƚǇǁĂƐƵƐĞĚ
ƚŽ ŝŶĚŝĐĂƚĞ ŝŶĨĂŶƚ ĂďŝůŝƚǇ ƚŽ ƌĞĐŽǀĞƌ ĨƌŽŵ ĚŝƐƚƌĞƐƐ ǁŚĞŶ ƐŽŽƚŚĞĚ ďǇ ƚŚĞ
ĐĂƌĞŐŝǀĞƌ;WĂƵůƵƐƐĞŶͲ,ŽŽŐĞďŽŽŵ͕^ƚĂŵƐ͕,ĞƌŵĂŶŶƐ͕ΘWĞĞƚƐŵĂ͕ϮϬϬϳͿ͘dŚĞ
/YͲZŚĂƐƐŚŽǁŶĂĐĐĞƉƚĂďůĞƌĞůŝĂďŝůŝƚǇĂŶĚǀĂůŝĚŝƚǇ;WƵƚŶĂŵĞƚĂů͕͘ϮϬϭϰͿ͘
3.2.3 Maternal substance abuse 
/Ŷ ĂƌƚŝĐůĞ /͕ ƚŚĞ ƐƵďƐƚĂŶĐĞͲĂďƵƐŝŶŐŵŽƚŚĞƌƐ͛ƵƐĞ ŽĨ ŝůůĞŐĂů ƐƵďƐƚĂŶĐĞƐ ǁĂƐ
ĂƐƐĞƐƐĞĚĂƚdϭĂŶĚdϮƵƐŝŶŐĂƐĞŵŝͲƐƚƌƵĐƚƵƌĞĚƋƵĞƐƚŝŽŶŶĂŝƌĞ͘dŚĞǇƌĞƉŽƌƚĞĚ
ǁŚĞƚŚĞƌ ƚŚĞǇŚĂĚƵƐĞĚĂŶǇŽĨ ĞŝŐŚƚĚŝĨĨĞƌĞŶƚƐƵďƐƚĂŶĐĞƐ ;ϭсŶŽ͕ϮсǇĞƐ͗
ĐĂŶŶĂďŝƐ͕ĂŵƉŚĞƚĂŵŝŶĞ͕ĞĐƐƚĂƐǇ͕ŚĞƌŽŝŶ͕ ƐŶŝĨĨŝŶŐƐŽůǀĞŶƚƐ͕ >^͕ŵĞĚŝĐŝŶĞƐ͕
ĂŶĚ ŽƚŚĞƌ ΀Ğ͘Ő͘ ďƵƉƌĞŶŽƌƉŚŝŶĞ΁Ϳ ĂŶĚ ƚŚĞ ƵƐĞ ŽĨ ƐƵďƐƚŝƚƵƚĞ ŵĞĚŝĐĂƚŝŽŶ͘
&ƵƌƚŚĞƌ͕ƚŚĞŵŽƚŚĞƌƐĂŶƐǁĞƌĞĚŽƉĞŶƋƵĞƐƚŝŽŶƐĂďŽƵƚŚŽǁŽĨƚĞŶƚŚĞǇŚĂĚ
ƵƐĞĚƚŚĞƐƵďƐƚĂŶĐĞ͕ĂŶĚƐƉĞĐŝĨŝĞĚǁŚĞƚŚĞƌƚŚĞƌĞŚĂĚďĞĞŶĐŚĂŶŐĞƐŝŶƵƐĂŐĞ
ĚƵƌŝŶŐ ƚŚĞƉƌĞŐŶĂŶĐǇŽƌĂĨƚĞƌĚĞůŝǀĞƌǇ ;ϭсŶŽĐŚĂŶŐĞ͕ϮсĚĞĐƌĞĂƐĞĚ͕ϯс
ƐƚŽƉƉĞĚ͕ ϰ с ŝŶĐƌĞĂƐĞĚͿ͘ /Ŷ ƚŚĞ/ ĂŶĂůǇƐŝƐ͕ ƚŚĞ ƐĞǀĞƌŝƚǇŽĨ ĚƌƵŐƵƐĞǁĂƐ
ĂƐƐĞƐƐĞĚ ďĂƐĞĚ ŽŶ ƌĞƉŽƌƚŝŶŐƐ ŽĨ ŝŶƚƌĂǀĞŶŽƵƐ ĚƌƵŐ ƵƐĞ͕ ƐĞůĨͲĞƐƚŝŵĂƚĞĚ
ƉƐǇĐŚŽůŽŐŝĐĂů ĂŶĚ ƉŚǇƐŝĐĂů ĚĞƉĞŶĚĞŶĐǇ ;ďŝŶĂƌǇ ǀĂƌŝĂďůĞ͕ Ϭ с ŶŽ Žƌ ůŝƚƚůĞ
ĚĞƉĞŶĚĞŶĐǇ͕ϭсŵŽĚĞƌĂƚĞůǇƚŽƚŽƚĂůůǇĚĞƉĞŶĚĞŶƚͿ͕ĂŶĚƌĞůĂƉƐĞƐƚŽƵƐĞŝŶƚŚĞ
ƉŽƐƚŶĂƚĂůƉĞƌŝŽĚ͘
ůĐŽŚŽůƵƐĞǁĂƐĞǀĂůƵĂƚĞĚĂƚdϭĂŶĚdϮƵƐŝŶŐƚŚĞůĐŽŚŽůhƐĞŝƐŽƌĚĞƌƐ
/ĚĞŶƚŝĨŝĐĂƚŝŽŶdĞƐƚ;h/d͖^ĂƵŶĚĞƌƐ͕ĂƐůĂŶĚ͕ĂďŽƌ͕ĞůĂ&ƵĞŶƚĞ͕Θ'ƌĂŶƚ͕
ϱϯ
ϭϵϵϯͿ͕ǁŚĞƌĞƚŚĞƐƵďƐƚĂŶĐĞͲĂďƵƐŝŶŐŵŽƚŚĞƌƐĂŶƐǁĞƌĞĚϭϬƋƵĞƐƚŝŽŶƐĂďŽƵƚ
ƚŚĞ ĨƌĞƋƵĞŶĐǇ͕ ĂŵŽƵŶƚ͕ ĂŶĚ ĐŽŶƐĞƋƵĞŶĐĞƐŽĨ ƚŚĞŝƌ ƵƐĞ͕ ƵƐŝŶŐ Ă ĨŝǀĞͲƉŽŝŶƚ
ƐĐĂůĞ͘ ŽŵƉĂƌŝƐŽŶ ŵŽƚŚĞƌƐ ǁĞƌĞ ŝŶƚĞƌǀŝĞǁĞĚ ĂďŽƵƚ ƚŚĞŝƌ ĂůĐŽŚŽů
ĐŽŶƐƵŵƉƚŝŽŶďǇĂŵĂƚĞƌŶŝƚǇĐůŝŶŝĐŶƵƌƐĞ͘

3.2.4 Maternal trauma experiences 
dŚĞƐƵďƐƚĂŶĐĞͲĂďƵƐŝŶŐĂŶĚĐŽŵƉĂƌŝƐŽŶŵŽƚŚĞƌƐ;ĂƚdϭͿĂŶĚƚŚĞĐĂƐĞƐƚƵĚǇ
ŵŽƚŚĞƌ;ĂƚƚŚĞĞŶĚŽĨƚŚĞƉƐǇĐŚŽƚŚĞƌĂƉǇƉƌŽĐĞƐƐͿĂŶƐǁĞƌĞĚƋƵĞƐƚŝŽŶƐĂďŽƵƚ
ĂƚƚĂĐŚŵĞŶƚƚƌĂƵŵĂ ŝŶƚŚĞĚƵůƚƚƚĂĐŚŵĞŶƚ/ŶƚĞƌǀŝĞǁ;/͖'ĞŽƌŐĞĞƚĂů͕͘
ϭϵϴϱͿ͘dŚĞ/ƉƌŽďĞƐůŽƐƐĂŶĚĂďƵƐĞĞǆƉĞƌŝĞŶĐĞƐŝŶƌĞůĂƚŝŽŶƚŽƚŚĞƉƌŝŵĂƌǇ
ĐĂƌĞŐŝǀĞƌ;ƐͿĂŶĚŽƚŚĞƌ;ĐůŽƐĞͿƉĞƌƐŽŶƐ͘
/ŶƌƚŝĐůĞ//͕ƚŚĞWĂůĞƐƚŝŶŝĂŶŵŽƚŚĞƌƐ͛ĐŚŝůĚŚŽŽĚĂďƵƐĞĞǆƉĞƌŝĞŶĐĞƐǁĞƌĞ
ĂƐƐĞƐƐĞĚ ǁŝƚŚ Ă ϭϯͲŝƚĞŵ ƋƵĞƐƚŝŽŶŶĂŝƌĞ ĚĞǀĞůŽƉĞĚ ďǇ ƚŚĞ dƌĂŶƐĐƵůƚƵƌĂů
WƐǇĐŚŽƐŽĐŝĂůKƌŐĂŶŝǌĂƚŝŽŶ;WƵŶĂŵćŬŝ͕<ŽŵƉƌŽĞ͕YŽƵƚĂ͕ΘůŵĂƐƌŝ͕ϮϬϬϱͿĂƚ
dϭ͘dŚĞƐĐĂůĞŝŶĐůƵĚĞƐƐĞǀĞŶŝƚĞŵƐŽŶĞŵŽƚŝŽŶĂůĂďƵƐĞ;Ϳ;ƐƵĐŚĂƐǀĞƌďĂů
ƚŚƌĞĂƚƐ͕ŚƵŵŝůŝĂƚŝŽŶ͕ĂŶĚƌŝĚŝĐƵůŝŶŐͿĂŶĚĨŽƵƌŝƚĞŵƐŽŶƉŚǇƐŝĐĂůĂďƵƐĞ;WͿ͘
dǁŽ ƉŽƐŝƚŝǀĞ ŝƚĞŵƐ ŝŶ ƚŚĞ ƐĐĂůĞǁĞƌĞ ŽŵŝƚƚĞĚ ĨƌŽŵ ĂŶĂůǇƐŝƐ͘ dŚĞŵŽƚŚĞƌƐ
ƌĞƉŽƌƚĞĚŚŽǁŽĨƚĞŶƚŚĞǇŚĂĚĞǆƉĞƌŝĞŶĐĞĚĞĂĐŚƚǇƉĞŽĨĂďƵƐĞŝŶƌĞůĂƚŝŽŶƚŽ
ŵŽƚŚĞƌĂŶĚĨĂƚŚĞƌƐĞƉĂƌĂƚĞůǇŽŶĂĨŝǀĞͲƉŽŝŶƚƐĐĂůĞ;ϬсŶĞǀĞƌ͕ϰсĂůǁĂǇƐͿ͘
ƌŽŶďĂĐŚ͛ƐĂůƉŚĂ;DͿǁĂƐ͘ϴϯĨŽƌƚŚĞĂŶĚ͘ϴϲĨŽƌƚŚĞWƐƵďƐĐĂůĞ͘
/Ŷ ƌƚŝĐůĞƐ // ĂŶĚ ///͕ WĂůĞƐƚŝŶŝĂŶ ŵŽƚŚĞƌƐ͛ ĞǆƉŽƐƵƌĞ ƚŽ ƚƌĂƵŵĂƚŝĐ ǁĂƌ
ĞǀĞŶƚƐ;dtͿǁĂƐĂƐƐĞƐƐĞĚǁŝƚŚƋƵĞƐƚŝŽŶŶĂŝƌĞƐĚĞƉŝĐƚŝŶŐƚǇƉŝĐĂůĞǀĞŶƚƐ ŝŶ
ƚŚĞǁĂƌƐͬĐŽŶĨůŝĐƚƐƚŚĂƚƚŚĞŵŽƚŚĞƌƐǁĞƌĞĞǆƉŽƐĞĚƚŽ͘ǆƉŽƐƵƌĞƚŽdtƉƌŝŽƌ
ƚŽƉƌĞŐŶĂŶĐǇǁĂƐĂƐƐĞƐƐĞĚĂƚdϭǁŝƚŚĂϮϱͲŝƚĞŵƋƵĞƐƚŝŽŶŶĂŝƌĞƉƌŽďŝŶŐƚǇƉŝĐĂů
ĞǀĞŶƚƐĚƵƌŝŶŐƚŚĞϮϬϬϴǁĂƌĂŶĚϮϬϭϮŵŝůŝƚĂƌǇŽĨĨĞŶƐŝǀĞ͘dŚĞƐĐĂůĞĐŽŵƉƌŝƐĞĚ
ƐŝǆŝƚĞŵƐŽŶŚƵŵĂŶůŽƐƐĞƐ͕ĨŽƵƌŝƚĞŵƐŽŶŵĂƚĞƌŝĂůůŽƐƐĞƐ͕ĨŽƵƌŝƚĞŵƐŽŶŝŶũƵƌǇ
ƚŽ ƐĞůĨ Žƌ ĐůŽƐĞ ŽƚŚĞƌƐ͕ ĂŶĚ ϭϭ ŝƚĞŵƐ ŽŶ ǁŝƚŶĞƐƐŝŶŐͬĞǆƉŽƐƵƌĞ ƚŽ ǁĂƌĨĂƌĞ͘
DŽƚŚĞƌƐƌĞƉŽƌƚĞĚǁŚĞƚŚĞƌƚŚĞǇŚĂĚďĞĞŶƐƵďũĞĐƚƚŽƐƵĐŚĞǆƉĞƌŝĞŶĐĞƐ;Ϭс
ŶŽ͖ ϭ с ǇĞƐͿ͕ ĂŶĚ Ă ƐƵŵŵĞĚ ĐŽŵƉŽƐŝƚĞ ƐĐŽƌĞ ŽŶ ƚŽƚĂů ƉƌĞŶĂƚĂů dtǁĂƐ
ĐŽŶƐƚƌƵĐƚĞĚ͘
Ɛ Ă ŶĞǁǁĂƌ ďĞŐĂŶ ĚƵƌŝŶŐ ƚŚĞ ĚĂƚĂ ĐŽůůĞĐƚŝŽŶ͕ ŵŽƚŚĞƌƐǁĞƌĞ ƉƌŽďĞĚ
ĂďŽƵƚƉŽƐƚŶĂƚĂůdtĂƚdϯ͘ϮϴͲŝƚĞŵƋƵĞƐƚŝŽŶŶĂŝƌĞǁĂƐƵƐĞĚ͕ĐŽŵƉƌŝƐŝŶŐ
ƋƵĞƐƚŝŽŶƐŽŶŚƵŵĂŶůŽƐƐĞƐ;ϯŝƚĞŵƐͿ͕ŝŶũƵƌŝĞƐ;ϰŝƚĞŵƐͿ͕ǁŝƚŶĞƐƐŝŶŐͬĞǆƉŽƐƵƌĞ
ƚŽǁĂƌĨĂƌĞ;ϭϬŝƚĞŵƐͿ͕ĨŽƌĐĞĚĚŝƐƉůĂĐĞŵĞŶƚ;ϱŝƚĞŵƐͿĂŶĚĞǆƉŽƐƵƌĞƚŽƐĞƌŝŽƵƐ
ŚĞĂůƚŚƚŚƌĞĂƚƐ;ϲŝƚĞŵƐͿ͘
ϱϰ
3.2.5 Maternal mental health and emotion processing  
dŚĞWĂůĞƐƚŝŶŝĂŶŵŽƚŚĞƌƐǁĞƌĞƉƌŽďĞĚĂďŽƵƚƉƌĞͲĂŶĚƉŽƐƚŶĂƚĂůĚĞƉƌĞƐƐŝǀĞ
ĂŶĚ ƉŽƐƚƚƌĂƵŵĂƚŝĐ ƐƚƌĞƐƐ ĚŝƐŽƌĚĞƌ ;Wd^Ϳ ƐǇŵƉƚŽŵƐ ĂƐ ǁĞůů ĂƐ ƉƌĞŶĂƚĂů
ƐƚƌĞƐƐ͘
ĞƉƌĞƐƐŝǀĞƐǇŵƉƚŽŵƐǁĞƌĞĂƐƐĞƐƐĞĚĂƚdϭĂŶĚĂƚdϯǁŝƚŚƚŚĞĚŝŶďƵƌŐŚ
WŽƐƚŶĂƚĂůĞƉƌĞƐƐŝŽŶ^ĐĂůĞ;W^͖Žǆ͕,ŽůĚĞŶ͕Θ^ĂŐŽǀƐŬǇ͕ϭϵϴϳͿ͘DŽƚŚĞƌƐ
ĂŶƐǁĞƌĞĚϭϬĨŽƵƌͲƉŽŝŶƚ;ϬʹϯͿŝƚĞŵƐĂďŽƵƚĚĞƉƌĞƐƐŝǀĞƚŚŽƵŐŚƚƐ͕ĨĞĞůŝŶŐƐ͕ĂŶĚ
ďĞŚĂǀŝŽƌƐĚƵƌŝŶŐƚŚĞůĂƐƚƐĞǀĞŶĚĂǇƐ͘/ŶƌƚŝĐůĞ//͕ĂĐŽŵƉŽƐŝƚĞƐĐŽƌĞŽĨƚŚĞ
ƉƌĞŶĂƚĂůƐǇŵƉƚŽŵƐǁĂƐĐŽŶƐƚƌƵĐƚĞĚ͕ĂŶĚŝŶƌƚŝĐůĞ///͕ƐƵŵƐĐŽƌĞƐŽĨƉƌĞͲĂŶĚ
ƉŽƐƚŶĂƚĂůƐǇŵƉƚŽŵƐǁĞƌĞƵƐĞĚ͘ĐƵƚͲŽĨĨƐĐŽƌĞŽĨшϭϮǁĂƐƵƐĞĚƚŽŝŶĚŝĐĂƚĞ
ŵĂũŽƌĚĞƉƌĞƐƐŝŽŶ;ĚŽƵĂƌĚ͕'ůĂŶŐĞĂƵĚͲ&ƌĞƵĚĞŶƚŚĂů͕Θ'ŽůƐĞ͕ϮϬϬϱ͖ĞĂǀĞ͕
,ĞƌŽŶ͕ǀĂŶƐ͕ΘŵŽŶĚ͕ϮϬϬϴ͖^ƵĞƚĂů͕͘ϮϬϬϳͿ͘dŚĞW^ŚĂƐďĞĞŶǀĂůŝĚĂƚĞĚ
ĂŵŽŶŐ ƉƌĞŶĂƚĂů ǁŽŵĞŶ ;ĞƌŐŝŶŬ Ğƚ Ăů͕͘ ϮϬϭϭͿ ĂŶĚ ǁŝƚŚ ƉŽƐƚŶĂƚĂů ƌĂďŝĐ
ǁŽŵĞŶ ;'ŚƵďĂƐŚ͕ ďŽƵͲ^ĂůĞŚ͕ Θ ĂƌĂĚŬĞŚ͕ ϭϵϵϳͿ͘ ƌŽŶďĂĐŚ͛Ɛ D ĨŽƌ ƚŚĞ
ǁŚŽůĞƐĂŵƉůĞŝŶƌƚŝĐůĞ//ĂƚdϭǁĂƐ͘ ϳϴ͘&ŽƌƚŚĞƐƵďƐĂŵƉůĞŝŶƌƚŝĐůĞ///͕ŝƚǁĂƐ
͘ϴϬĂƚdϭĂŶĚ͘ϳϳĂƚdϯ͘
Wd^ƐǇŵƉƚŽŵƐǁĞƌĞĂƐƐĞƐƐĞĚĂƚdϭĂŶĚĂƚ dϯƵƐŝŶŐ ƚŚĞϭϲƋƵĞƐƚŝŽŶƐ
ĨƌŽŵ ƚŚĞ ϯϭͲŝƚĞŵ ,ĂƌǀĂƌĚ dƌĂƵŵĂ YƵĞƐƚŝŽŶŶĂŝƌĞ ;,dY͖ DŽůůŝĐĂ Θ ĂƐƉŝͲ
zĂǀŝŶ͕ϭϵϵϭͿƚŚĂƚĚĞƉŝĐƚƐǇŵƉƚŽŵƐĂĐĐŽƌĚŝŶŐƚŽƚŚĞŝĂŐŶŽƐƚŝĐĂŶĚ^ ƚĂƚŝƐƚŝĐĂů
DĂŶƵĂů ĨŽƌDĞŶƚĂů ŝƐŽƌĚĞƌ͕ dŚŝƌĚ ĚŝƚŝŽŶͲZĞǀŝƐĞĚ ;^DͲ///Z͖ W͕ ϭϵϴϳͿ͘
dŚĞŵŽƚŚĞƌƐĞǀĂůƵĂƚĞĚƚŽǁŚĂƚĞǆƚĞŶƚƚŚĞǇŚĂĚĞǆƉĞƌŝĞŶĐĞĚƚŚĞƐǇŵƉƚŽŵƐ
ĚƵƌŝŶŐƚŚĞůĂƐƚϯϬĚĂǇƐŽŶĂĨŽƵƌͲƉŽŝŶƚƐĐĂůĞ;ϬсŶŽƚĂƚĂůů͕ϯсƐĞǀĞƌĞůǇͿ͘
/Ŷ ƌƚŝĐůĞ //͕ ƐǇŵƉƚŽŵ ĚŝŵĞŶƐŝŽŶƐ ŽĨ ĂǀŽŝĚĂŶĐĞ͕ ŝŶƚƌƵƐŝŽŶ͕ ĂŶĚ
ŚǇƉĞƌǀŝŐŝůĂŶĐĞ ǁĞƌĞ ƵƐĞĚ ĂƐ ƉĂƌĐĞů ŝŶĚŝĐĂƚŽƌƐ ŝŶ ƚŚĞ ĂŶĂůǇƐŝƐ ;ĨƵƌƚŚĞƌ
ƌĞƉŽƌƚĞĚƵŶĚĞƌĂƚĂĂŶĂůǇƐŝƐ͕ƐĞĐƚŝŽŶϯ͘ϯͿ͘/ŶƌƚŝĐůĞ///͕ĂƐƵŵƐĐŽƌĞǁĂƐƵƐĞĚ
ĨŽƌďŽƚŚdϭĂŶĚdϯWd^ƐǇŵƉƚŽŵƐ͘ /ŶďŽƚŚƌƚŝĐůĞƐ //ĂŶĚ///͕ĂŵĞĂŶƐƵŵ
ƐĐŽƌĞŽĨϮ͘ϱǁĂƐƵƐĞĚƚŽŝŶĚŝĐĂƚĞĂĚŝĂŐŶŽƐƚŝĐĐƵƚͲŽĨĨƉŽŝŶƚ͕ĂƐƐƵŐŐĞƐƚĞĚďǇ
ĂƉƌĞǀŝŽƵƐƐƚƵĚǇ;/ĐŚŝŬĂǁĂ͕EĂŬĂŚĂƌĂ͕ΘtĂŬĂŝ͕ϮϬϬϲͿ͘dŚĞ ŝŶƐƚƌƵŵĞŶƚŚĂƐ
ďĞĞŶǀĂůŝĚĂƚĞĚĂŵŽŶŐWĂůĞƐƚŝŶŝĂŶƐ;^ĂůŽ͕YŽƵƚĂ͕ΘWƵŶĂŵćŬŝ͕ϮϬϬϱͿ͘/ŶƚŚŝƐ
ƐĂŵƉůĞ͕ ƌŽŶďĂĐŚ͛ƐDĨŽƌ ƚŚĞ ƐƉĞĐŝĨŝĐ ƐǇŵƉƚŽŵ ĐůƵƐƚĞƌƐ Ăƚ dϭǁĂƐ ͘ϳϳ ĨŽƌ
ŝŶƚƌƵƐŝǀĞ͕ ͘ϳϱ ĨŽƌĂǀŽŝĚĂŶĐĞ͕ĂŶĚ ͘ϴϯ ĨŽƌŚǇƉĞƌǀŝŐŝůĂŶĐĞ͘&Žƌ ƚŚĞƐƵŵƐĐŽƌĞ
ƌŽŶďĂĐŚ͛ƐDǁĂƐ͘ϵϬĂƚdϭĂŶĚ͘ϴϯĂƚdϯ͘
WƌĞŶĂƚĂůƐƚƌĞƐƐǁĂƐĂƐƐĞƐƐĞĚǁŝƚŚƚŚĞϭϬͲŝƚĞŵWĞƌĐĞŝǀĞĚ^ ƚƌĞƐƐ^ ĐĂůĞ;W^^͖
ŽŚĞŶ͕ϭϵϵϰͿŝŶƌƚŝĐůĞ//͘DŽƚŚĞƌƐƌĞƉŽƌƚĞĚĐŽƉŝŶŐǁŝƚŚĞǀĞƌǇĚĂǇŚĂƐƐůĞƐĂŶĚ
ƚŚĞĞǆƚĞŶƚŽĨďĞŝŶŐƐƚƌĞƐƐĞĚ͕ĂŶŐƌǇĂŶĚŽǀĞƌǁŚĞůŵĞĚƵƐŝŶŐĂĨŝǀĞͲƉŽŝŶƚƐĐĂůĞ
;Ϭ с ŶĞǀĞƌ͕ ϰ сŽĨƚĞŶͿ͘ dŚĞŵĞĂƐƵƌĞ ŚĂƐ ďĞĞŶ ĨŽƵŶĚ ƌĞůŝĂďůĞ ĂŵŽŶŐ ƌĂď
ǁŽŵĞŶ;ŚĂĂǇĂ͕KƐŵĂŶ͕EĂĂƐƐĂŶ͕ΘDĂŚĨŽƵůĚ͕ϮϬϭϬͿ͘/ŶƚŚŝƐƐĂŵƉůĞ͕ĂŶŝŶĞͲ
ϱϱ
ŝƚĞŵ ǀĞƌƐŝŽŶ ǁĂƐ ƵƐĞĚ͕ ŽŵŝƚƚŝŶŐ ŽŶĞ ŶŽŶͲĐŽƌƌĞůĂƚŝŶŐ ŝƚĞŵ͕ ƌŽŶďĂĐŚ͛Ɛ
D ϳϰ͘
dŚĞ ƐƵďƐƚĂŶĐĞͲĂďƵƐŝŶŐ ĂŶĚ ĐŽŵƉĂƌŝƐŽŶ ŵŽƚŚĞƌƐ͛ WƌĞŐŶĂŶĐǇͲƌĞůĂƚĞĚ
ŵŽƚŝŽŶWƌŽĐĞƐƐŝŶŐ;WͿǁĂƐĂƐƐĞƐƐĞĚĂƚdϭǁŝƚŚĂŶŝŶƚĞƌǀŝĞǁĚĞƉŝĐƚŝŶŐƚŚĞ
ǀĂůĞŶĐĞ ĂŶĚ ŝŶƚĞŶƐŝƚǇ ŽĨŵƵůƚŝĨŽĐĂů ĞŵŽƚŝŽŶĂů ĞǆƉĞƌŝĞŶĐĞ͘ /ƚ ĐŽŵƉƌŝƐĞĚϭϵ
ŝƚĞŵƐ ŽŶŽŐŶŝƚŝǀĞ ƉƉƌĂŝƐĂůƐ ;ĂĐĐŽƌĚŝŶŐ ƚŽ &ƌŝũĚĂ͕ <ƵŝƉĞƌƐ͕ Θ dĞƌ ^ĐŚƵƌĞ͕
ϭϵϴϵ͖^ŵŝƚŚΘWŽƉĞ͕ϭϵϵϮ͖Ğ͘Ő͕͘͞dŚĞƉƌĞŐŶĂŶĐǇŝƐďŽƚŚĞƌŝŶŐŵĞĂůŽƚ͕͟ĂŶĚ
͞/ ŚŽƉĞĚ ĨŽƌ ƚŚĞƉƌĞŐŶĂŶĐǇ͟Ϳ͕ ϭϳ ŝƚĞŵƐŽŶĞŚĂǀŝŽƌĂůhƌŐĞƐ ;ĂĐĐŽƌĚŝŶŐ ƚŽ
&ƌŝĚũĂ Ğƚ Ăů͕͘ ϭϵϴϵ͖ Ğ͘Ő͕͘ ͞/ ĨĞĞů ůŝŬĞ / ĂŵďŽŝůŝŶŐͬƉĂƌĂůǇǌĞĚͬůĂƵŐŚŝŶŐ Ăůů ƚŚĞ
ƚŝŵĞ͟Ϳ͕ ϰϱ ŝƚĞŵƐ ŽŶ &ĞĞůŝŶŐ ^ƚĂƚĞƐ ;ĂĐĐŽƌĚŝŶŐ ƚŽ >ĂƌƐĞŶ Θ ŝĞŶĞƌ͕ ϭϵϵϮ͖
ZƵƐƐĞůů͕ ϭϵϴϬ͖ Ğ͘Ő͕͘ ƐĂĚͬŚĂƉƉǇͬĂŶŐƌǇͬĞǆĐŝƚĞĚͬĐĂůŵͿ͕ ĂŶĚ ƚŚƌĞĞ ŝƚĞŵƐ ŽŶ
DĞƚĂͲĞǀĂůƵĂƚŝŽŶ ;ĂĐĐŽƌĚŝŶŐ ƚŽDĂǇĞƌΘ ^ƚĞǀĞŶƐ͕ ϭϵϵϰ͖ ĐůĂƌŝƚǇ͕ ĨĂŵŝůŝĂƌŝƚǇ͕
ĂŶĚĂĐĐĞƉƚĂďŝůŝƚǇͿ͘
DŽƚŚĞƌƐĞƐƚŝŵĂƚĞĚƚŚĞŝŶƚĞŶƐŝƚǇŽĨƚŚĞĞŵŽƚŝŽŶƐƵƐŝŶŐƚŚĞĂƚĞŐŽƌǇZĂƚŝŽͲ
ϭϬ;ZϭϬ͖ŽƌŐ͕ϭϵϴϮͿƐĐĂůĞ͕ǀĂƌǇŝŶŐĨƌŽŵϬ;ŶŽƚŚŝŶŐĂƚĂůůͿƚŽϭϬ;ĞǆƚƌĞŵĞůǇ
ƐƚƌŽŶŐͿ͘ǀĞƌĂŐĞĚƐƵŵƐĐŽƌĞƐǁĞƌĞƵƐĞĚŝŶĂŶĂůǇƐŝƐĨŽƌŶĞŐĂƚŝǀĞĂŶĚƉŽƐŝƚŝǀĞ
ĞŵŽƚŝŽŶĂů ǀĂůĞŶĐĞ Ăƚ ĞĂĐŚ ŽĨ ƚŚĞ ƉƌŽĐĞƐƐŝŶŐ ůĞǀĞůƐ ;ŽŐŶŝƚŝǀĞ ƉƉƌĂŝƐĂůƐ͕
ĞŚĂǀŝŽƌĂůhƌŐĞƐ͕ĂŶĚ&ĞĞůŝŶŐ^ƚĂƚĞƐͿĂŶĚĂĨĂĐƚŽƌƐĐŽƌĞǁĂƐƵƐĞĚĂƐĂƐƵŵ
ƐĐŽƌĞĨŽƌƚŚĞDĞƚĂͲĞǀĂůƵĂƚŝŽŶ͘dŚĞŵĞĂƐƵƌĞŚĂƐƐŚŽǁŶŐŽŽĚƌĞůŝĂďŝůŝƚǇĂŶĚ
ǀĂůŝĚŝƚǇ ĂŵŽŶŐ ĞŵƉůŽǇĞĞƐ ǁŝƚŚ ďƵƌŶͲŽƵƚ ƌŝƐŬ ;^ĂůŵĞůĂͲƌŽ͕ EććƚćŶĞŶ͕
dŽůǀĂŶĞŶ͕ Θ EƵƌŵŝ͕ ϮϬϭϭͿ ĂŶĚ ŵĂůĞ ǁĂƌ ƚƌĂƵŵĂ ƐƵƌǀŝǀŽƌƐ ;EććƚćŶĞŶ͕
<ĂŶŶŝŶĞŶ͕WƵŶĂŵćŬŝ͕ΘYŽƵƚĂ͕ϮϬϬϮͿ͘ /ŶƚŚĞĐƵƌƌĞŶƚƐĂŵƉůĞ͕ƌŽŶďĂĐŚ͛ƐD
ǀĂůƵĞƐǀĂƌŝĞĚĨƌŽŵ͘ϳϭƚŽ͘ϴϭ͘
3.2.6 Maternal mental representations 
dŚĞ ĚŝƐƐĞƌƚĂƚŝŽŶ ĞǆĂŵŝŶĞƐ ĂƚƚĂĐŚŵĞŶƚ ƌĞƉƌĞƐĞŶƚĂƚŝŽŶƐ ĂŵŽŶŐ ƚŚĞ
ƐƵďƐƚĂŶĐĞͲĂďƵƐŝŶŐ ;ƌƚŝĐůĞ /Ϳ ĂŶĚ ĐĂƐĞ ƐƚƵĚǇ ŵŽƚŚĞƌƐ ;ƌƚŝĐůĞ /sͿ ĂŶĚ
ĐĂƌĞŐŝǀŝŶŐ ƌĞƉƌĞƐĞŶƚĂƚŝŽŶƐ ĂŵŽŶŐ ƚŚĞ ĐĂƐĞ ƐƚƵĚǇĂŶĚWĂůĞƐƚŝŶŝĂŶŵŽƚŚĞƌƐ
;ƌƚŝĐůĞ///Ϳ͘
3.2.6.1 Attachment representations 
dŚĞƐƵďƐƚĂŶĐĞͲĂďƵƐŝŶŐ ;ĂƚdϭͿĂŶĚĐĂƐĞƐƚƵĚǇŵŽƚŚĞƌƐ͛ ;Ăƚ ƚŚĞĞŶĚŽĨ ƚŚĞ
ƉƐǇĐŚŽƚŚĞƌĂƉǇƉƌŽĐĞƐƐͿĂƚƚĂĐŚŵĞŶƚƌĞƉƌĞƐĞŶƚĂƚŝŽŶƐǁĞƌĞĂƐƐĞƐƐĞĚǁŝƚŚƚŚĞ
ĚƵůƚƚƚĂĐŚŵĞŶƚ/ŶƚĞƌǀŝĞǁ;/͖'ĞŽƌŐĞĞƚĂů͕͘ϭϵϴϱͿ͘dŚĞƐĞŵŝͲƐƚƌƵĐƚƵƌĞĚ
ŝŶƚĞƌǀŝĞǁĐŽŵƉƌŝƐĞƐƋƵĞƐƚŝŽŶƐĂďŽƵƚĂƚƚĂĐŚŵĞŶƚͲĂĐƚŝǀĂƚŝŶŐĞǆƉĞƌŝĞŶĐĞƐ ŝŶ
ƌĞůĂƚŝŽŶƚŽƉƌŝŵĂƌǇĐĂƌĞŐŝǀĞƌ;ƐͿ͕ĂƐǁĞůůĂƐůŽƐƐŽĨĐůŽƐĞƉĞƌƐŽŶƐƚŚƌŽƵŐŚĚĞĂƚŚ
ϱϲ
ĂŶĚ ƚŚƌĞĂƚĞŶŝŶŐͬĂďƵƐŝǀĞ ĞǆƉĞƌŝĞŶĐĞƐ ŝŶ ƌĞůĂƚŝŽŶ ƚŽ ĐĂƌĞŐŝǀĞƌƐ Žƌ ŽƚŚĞƌ
ƉĞƌƐŽŶƐ͘dŚĞƌĞƐƉŽŶĚĞŶƚƐĂƌĞĂƐŬĞĚƚŽĞǀĂůƵĂƚĞǁŚĂƚĞĨĨĞĐƚƚŚĞĞǆƉĞƌŝĞŶĐĞƐ
ŚĂǀĞŚĂĚŽŶƚŚĞŝƌĚĞǀĞůŽƉŵĞŶƚĂŶĚĐƵƌƌĞŶƚƉĞƌƐŽŶĂůŝƚǇ͘dŚĞŝŶƚĞƌǀŝĞǁƐǁĞƌĞ
ĂŶĂůǇǌĞĚďǇƚƌĂŝŶĞĚĂŶĚƌĞůŝĂďůĞĐŽĚĞƌƐƵƐŝŶŐƐƚĂŶĚĂƌĚŝǌĞĚĐŽĚŝŶŐƐǇƐƚĞŵƐ͘
dŚĞƌĂƚĞƌƐǁĞƌĞďůŝŶĚƚŽƚŚĞŵŽƚŚĞƌƐ͛ďĂĐŬŐƌŽƵŶĚŝŶĨŽƌŵĂƚŝŽŶ͕ĂŶĚŝŶƌƚŝĐůĞ
/s͕ƚŽĞĂĐŚŽƚŚĞƌ͛ƐĐŽĚŝŶŐƐ͘
^ĞĐƵƌĞͬ/ŶƐĞĐƵƌĞĨĞĂƚƵƌĞƐǁĞƌĞĂƐƐĞƐƐĞĚĨƌŽŵďŽƚŚƚŚĞƐƵďƐƚĂŶĐĞͲĂďƵƐŝŶŐ
;ƌƚŝĐůĞ /ͿĂŶĚĐĂƐĞƐƚƵĚǇŵŽƚŚĞƌƐ͛ ;ƌƚŝĐůĞ /sͿ ĂƚƚĂĐŚŵĞŶƚ ƌĞƉƌĞƐĞŶƚĂƚŝŽŶƐ
ǁŝƚŚ ƚŚĞĚƵůƚƚƚĂĐŚŵĞŶƚ ^ĐŽƌŝŶŐ ĂŶĚůĂƐƐŝĨŝĐĂƚŝŽŶ ^ǇƐƚĞŵ ;ǀĞƌƐŝŽŶϳ͘Ϯ͖
DĂŝŶĞƚĂů͕͘ϮϬϬϯͿ͘ĂƐĞĚŽŶƐĐŽƌĞƐŽŶŶŝŶĞͲƉŽŝŶƚ ǆƉĞƌŝĞŶĐĞĂŶĚ^ƚĂƚĞŽĨ
DŝŶĚƐĐĂůĞƐ;ĞǆƉĞƌŝĞŶĐĞƐ͗>ŽǀŝŶŐ͕ZĞũĞĐƚŝŶŐ͕/ŶǀŽůǀŝŶŐͬZĞǀĞƌƐŝŶŐ͕WƌĞƐƐƵƌĞĚ
ƚŽĐŚŝĞǀĞ͕EĞŐůĞĐƚŝŶŐ͖ƐƚĂƚĞƐŽĨŵŝŶĚ͗/ĚĞĂůŝǌŝŶŐ͕>ĂĐŬŽĨZĞĐĂůů͕ĞƌŽŐĂƚŝŶŐ͕
&ĞĂƌŽĨ>ŽƐƐ͕/ŶǀŽůǀŝŶŐŶŐĞƌ͕WĂƐƐŝǀŝƚǇŽĨdŚŽƵŐŚƚWƌŽĐĞƐƐĞƐ͕DĞƚĂĐŽŐŶŝƚŝǀĞ
WƌŽĐĞƐƐĞƐ͕hŶƌĞƐŽůǀĞĚ>ŽƐƐͬdƌĂƵŵĂ͕ŽŚĞƌĞŶĐĞŽĨdƌĂŶƐĐƌŝƉƚ͕ŽŚĞƌĞŶĐĞŽĨ
DŝŶĚͿ͕ ŶĂƌƌĂƚŝǀĞƐ ǁĞƌĞ ĐůĂƐƐŝĨŝĞĚ ŝŶƚŽ ŽŶĞ ŽĨ ĨŝǀĞ ĐĂƚĞŐŽƌŝĞƐ͕ ǁŚĞƌĞ
ĐŽŚĞƌĞŶĐĞ ŽĨ ŵŝŶĚ ĂŶĚ ƚƌĂŶƐĐƌŝƉƚ ǁĞƌĞ ĐĞŶƚƌĂů ŝŶ ĚĞƚĞƌŵŝŶŝŶŐ ƚŚĞ
^ĞĐƵƌĞͬ/ŶƐĞĐƵƌĞĚŝĨĨĞƌĞŶƚŝĂƚŝŽŶ͘ /ŶĂĚĚŝƚŝŽŶ ƚŽ ƚŚĞŵĂŝŶĐůĂƐƐŝĨŝĐĂƚŝŽŶƐ͕ ƚŚĞ
ƐƵďƐĐĂůĞƐ ǁĞƌĞ ƵƐĞĚ ŝŶ ĂŶĂůǇǌŝŶŐ ƐƵďƐƚĂŶĐĞͲĂďƵƐŝŶŐ ĂŶĚ ĐŽŵƉĂƌŝƐŽŶ
ŵŽƚŚĞƌƐ͛ĂƚƚĂĐŚŵĞŶƚƌĞƉƌĞƐĞŶƚĂƚŝŽŶƐ͘
 ^ĞĐƵƌĞ ĐůĂƐƐŝĨŝĐĂƚŝŽŶ ŝƐ ŐŝǀĞŶ ƚŽ Ă ĐŽŚĞƌĞŶƚ ŶĂƌƌĂƚŝǀĞ ǁŚĞƌĞ ƚŚĞ
ƌĞƐƉŽŶĚĞŶƚĐĂŶĨƌĞĞůǇĞǆƉůŽƌĞĂƚƚĂĐŚŵĞŶƚĞǆƉĞƌŝĞŶĐĞƐ͕ƚŚĞŝƌŝŵƉŽƌƚĂŶĐĞĨŽƌ
ƉĞƌƐŽŶĂůĚĞǀĞůŽƉŵĞŶƚ͕ĂŶĚƌĞĂƐŽŶƐĨŽƌĐĂƌĞŐŝǀĞƌďĞŚĂǀŝŽƌŝŶĂďĂůĂŶĐĞĚǁĂǇ͘
tŚĞŶ ŶĂƌƌĂƚŝǀĞƐ ƐŚŽǁ ůŝŵŝƚĞĚ ĐŽŚĞƌĞŶĐĞ͕ ůŝŵŝƚĞĚ ĨƌĞĞĚŽŵ ƚŽ ĞǆƉůŽƌĞ
ĂƚƚĂĐŚŵĞŶƚĞǆƉĞƌŝĞŶĐĞƐ͕ĂŶĚ ƚŚĞƵƐĞŽĨƵŶďĂůĂŶĐĞĚĂƚƚĞŶƚŝŽŶĂůͲĞŵŽƚŝŽŶĂů
ƐƚƌĂƚĞŐŝĞƐ͕ ŽŶĞ ŽĨ ƚǁŽ /ŶƐĞĐƵƌĞ ďƵƚ ŽƌŐĂŶŝǌĞĚ ĐůĂƐƐŝĨŝĐĂƚŝŽŶƐ ŝƐ ŐŝǀĞŶ͘
/ŶƐĞĐƵƌĞͬŝƐŵŝƐƐŝŶŐ ŶĂƌƌĂƚŝǀĞƐ ĂƌĞ ĐŚĂƌĂĐƚĞƌŝǌĞĚ ďǇ ŝĚĞĂůŝǌĂƚŝŽŶ͕ ŝŶƐŝƐƚŝŶŐ
ƵƉŽŶŝŶĂďŝůŝƚǇƚŽƌĞĐĂůů͕ŽƌďǇĚĞƌŽŐĂƚŝŽŶŽĨĐĂƌĞŐŝǀĞƌƐŽƌĂƚƚĂĐŚŵĞŶƚŽǀĞƌĂůů͘
Ŷ /ŶƐĞĐƵƌĞͬWƌĞŽĐĐƵƉŝĞĚ ĐůĂƐƐŝĨŝĐĂƚŝŽŶ ŝƐ ŐŝǀĞŶ ƚŽ ĐŽŶĨƵƐĞĚͬĞŶŵĞƐŚĞĚ
ŶĂƌƌĂƚŝǀĞƐ ƚŚĂƚĐŽŶǀĞǇĂƐĞŶƐĞŽĨǁĞĂŬƉĞƌƐŽŶĂů ŝĚĞŶƚŝƚǇǁŝƚŚƉĂƐƐŝǀĞĂŶĚ
ŝŶĚĞĐŝƐŝǀĞ ƐƉĞĞĐŚ͕ ƉƐǇĐŚŽůŽŐŝĐĂůͬƚŚĞŽƌĞƚŝĐĂů ƌĂƚŚĞƌ ƚŚĂŶ ƐƵďũĞĐƚŝǀĞ
ĚĞƐĐƌŝƉƚŝŽŶƐ͕ŽƐĐŝůůĂƚŝŶŐďĞƚǁĞĞŶƉŽŝŶƚƐŽĨǀŝĞǁ͕ůŝŶŐƵŝƐƚŝĐĐŽŶĨƵƐŝŽŶďĞƚǁĞĞŶ
ƐĞůĨ ĂŶĚ ƉĂƌĞŶƚ͕ ƵŶďĂůĂŶĐĞĚ ďůĂŵŝŶŐ ŽĨ ƐĞůĨ Žƌ ƉĂƌĞŶƚ͕ ĂŶĚ ƉƌĞŽĐĐƵƉǇŝŶŐ
ĂĨĨĞĐƚƐŽĨĂŶŐĞƌ͕ŽƌŵŽƌĞƌĂƌĞůǇ͕ĨĞĂƌ;,ĞƐƐĞ͕ϮϬϬϴ͖DĂŝŶĞƚĂů͕͘ϮϬϬϯͿ͘
Ŷ /ŶƐĞĐƵƌĞͲhŶƌĞƐŽůǀĞĚͬŝƐŽƌŐĂŶŝǌĞĚ ĐůĂƐƐŝĨŝĐĂƚŝŽŶ ŝƐ ĂƐĐƌŝďĞĚ ƚŽ
ŶĂƌƌĂƚŝǀĞƐƚŚĂƚĂƌĞĐŚĂƌĂĐƚĞƌŝǌĞĚďǇĂďƌĞĂŬĚŽǁŶŽĨĂƚƚĞŶƚŝŽŶĂůͲĞŵŽƚŝŽŶĂů
ƐƚƌĂƚĞŐŝĞƐ͕Žƌ ŝŶƚƌƵƐŝŽŶŽĨƚƌĂƵŵĂƚŝĐŵĞŵŽƌŝĞƐƐƉĞĐŝĨŝĐĂůůǇǁŚĞŶĚŝƐĐƵƐƐŝŶŐ
ůŽƐƐŽƌ ƚƌĂƵŵĂĞǆƉĞƌŝĞŶĐĞƐ͕ĞǀŝĚĞŶƚĂƐ ůĂƉƐĞƐ ŝŶ ƌĞĂƐŽŶŝŶŐ ;Ğ͘Ő͕͘ƵƐŝŶŐ ƚŚĞ
ϱϳ
ƉƌĞƐĞŶƚƚĞŶƐĞŝŶƌĞůĂƚŝŽŶƚŽĂĚĞĐĞĂƐĞĚƉĞƌƐŽŶ͕ƵŶƌĞĂůŝƐƚŝĐĨĞĞůŝŶŐƐŽĨďĞŝŶŐ
ĐĂƵƐĂůƚŽĂĚĞĂƚŚŽƌƚŽŽŶĞ͛ƐƚƌĂƵŵĂƚŝĐĞǆƉĞƌŝĞŶĐĞƐͿ͕ƐƉĞĞĐŚ;ƐƵĚĚĞŶĐŚĂŶŐĞƐ
ŝŶ ƐƉĞĞĐŚ ƉĂƚƚĞƌŶ͕ ĂŶŽŵĂůŽƵƐ ĂƚƚĞŶƚŝŽŶ ƚŽ ĚĞƚĂŝů͕ ƉƌŽůŽŶŐĞĚ ƐŝůĞŶĐĞƐ͕
ŝŶĂďŝůŝƚǇƚŽĨŝŶŝƐŚƐĞŶƚĞŶĐĞƐͿ͕ĂŶĚďĞŚĂǀŝŽƌ;Ğ͘Ő͕͘ƐĞůĨͲĚĞƐƚƌƵĐƚŝǀĞŽƌƐƵŝĐŝĚĂů
ďĞŚĂǀŝŽƌͿ͘&ŝŶĂůůǇ͕ǁŚĞŶĂŶĂƌƌĂƚŝǀĞĞǆŚŝďŝƚƐŵƵůƚŝƉůĞͬĐŽŶƚƌĂĚŝĐƚŽƌǇŵĞŶƚĂů
ŵŽĚĞůƐ ǁŝƚŚ ƌĞŐĂƌĚ ƚŽ ĂƚƚĂĐŚŵĞŶƚ ĂŶĚͬŽƌ Ă ŵŽƌĞ ŐůŽďĂů ďƌĞĂŬĚŽǁŶ ŽĨ
ƐƚƌĂƚĞŐǇ͕ ĂŶĚ ĚŽĞƐ ŶŽƚ Ĩŝƚ ŝŶƚŽ ĂŶǇ ŽĨ ƚŚĞ ĂďŽǀĞ ĐĂƚĞŐŽƌŝĞƐ͕ ĂŶ
/ŶƐĞĐƵƌĞͬĂŶŶŽƚůĂƐƐŝĨǇĐĂƚĞŐŽƌŝǌĂƚŝŽŶŝƐŐŝǀĞŶ͘
dŚĞĂƵƚŚŽƌŽĨƚŚŝƐĚŝƐƐĞƌƚĂƚŝŽŶĂŶĂůǇǌĞĚƚŚĞ/ƐŝŶƌƚŝĐůĞ/͘dŚĞƐĞĐŽŶĚ
ĂƵƚŚŽƌ ŽĨ ƌƚŝĐůĞ / ;D͘ &ůǇŬƚͿ ĂŶĂůǇǌĞĚ ϮϬй ŽĨ ƚŚĞ ƐƵďƐƚĂŶĐĞͲĂďƵƐŝŶŐ ĂŶĚ
ĐŽŵƉĂƌŝƐŽŶŵŽƚŚĞƌƐ͛ ŝŶƚĞƌǀŝĞǁƐ ĨŽƌ ŝŶƚĞƌƌĂƚĞƌ ƌĞůŝĂďŝůŝƚǇ ;ŽŚĞŶ͛Ɛ ŬĂƉƉĂс
͘ϴϮͿ͘dŚĞƐĞĐŽŶĚĐŽĚĞƌĂůƐŽĐŚĞĐŬĞĚϮϰƚƌĂŶƐĐƌŝƉƚƐǁŚĞƌĞƚŚĞƉƌŝŵĂƌǇĐŽĚĞƌ
ŚĂĚƋƵĞƐƚŝŽŶƐĂďŽƵƚƚŚĞĐůĂƐƐŝĨŝĐĂƚŝŽŶĂŶĚĂůůƚŚĞhŶƌĞƐŽůǀĞĚͬŝƐŽƌŐĂŶŝǌĞĚ
ĂŶĚ ĂŶŶŽƚ ůĂƐƐŝĨǇ ĐĂƐĞƐ͘ dŚĞ ^ĞĐƵƌĞͬ/ŶƐĞĐƵƌĞ ƐƚĂƚƵƐ ŽĨ ƚŚĞ ĐĂƐĞ ƐƚƵĚǇ
ŵŽƚŚĞƌ͛Ɛ/ǁĂƐƌĂƚĞĚďǇƚŚĞƚŚŝƌĚĂƵƚŚŽƌŽĨƌƚŝĐůĞ/s;D͘&ůǇŬƚͿ͘
/ŶƌƚŝĐůĞ /s͕ ƚŚĞĐĂƐĞƐƚƵĚǇŵŽƚŚĞƌ͛ƐĂƚƚĂĐŚŵĞŶƚ ƌĞƉƌĞƐĞŶƚĂƚŝŽŶƐǁĞƌĞ
ĨƵƌƚŚĞƌ ĂƐƐĞƐƐĞĚ ƵƐŝŶŐ ƚǁŽ ŽƚŚĞƌ ƐƚĂŶĚĂƌĚŝǌĞĚ ĐŽĚŝŶŐ ƐǇƐƚĞŵƐ͘
,ŽƐƚŝůĞͬ,ĞůƉůĞƐƐ ;,,Ϳ ĨĞĂƚƵƌĞƐǁĞƌĞ ĞǆĂŵŝŶĞĚďǇƵƚŝůŝǌŝŶŐ ƚŚĞWĞƌǀĂƐŝǀĞůǇ
hŶŝŶƚĞŐƌĂƚĞĚ͕ ,ŽƐƚŝůĞ ĂŶĚ &ĞĂƌĨƵůͬ,ĞůƉůĞƐƐ ^ƚĂƚĞƐ ŽĨ DŝŶĚ ZĞŐĂƌĚŝŶŐ
ƚƚĂĐŚŵĞŶƚĐŽĚŝŶŐƐǇƐƚĞŵ;ǀĞƌƐŝŽŶϰ͖>ǇŽŶƐͲZƵƚŚΘDĞůŶŝĐŬ͕ϮϬϬϰͿ͘ /ŶƚŚĞ
ĐŽĚŝŶŐƐǇƐƚĞŵ͕,ŽƐƚŝůĞ͕,ĞůƉůĞƐƐĂŶĚ&ĞĂƌĨƵůƐƚĂƚĞƐŽĨŵŝŶĚĂƌĞŝĚĞŶƚŝĨŝĞĚŝŶ
ƚŚĞǁŚŽůĞŽĨƚŚĞŝŶĚŝǀŝĚƵĂů͛ƐŶĂƌƌĂƚŝǀĞ͕ƌĂƚŚĞƌƚŚĂŶŝŶƌĞůĂƚŝŽŶƚŽƐƉĞĐŝĨŝĐůŽƐƐ
ŽƌƚƌĂƵŵĂ͘dŚĞƵŶŝŶƚĞŐƌĂƚĞĚͬĚŝƐƐŽĐŝĂƚŝǀĞŶĂƚƵƌĞŽĨƚŚĞ,,ƌĞƉƌĞƐĞŶƚĂƚŝŽŶƐ
ŵĂŶŝĨĞƐƚƐĂƐƵŶŶŽƚŝĐĞĚĐŽŶƚƌĂĚŝĐƚŝŽŶƐ;Ğ͘Ő͕͘ĂƐĂůƚĞƌŶĂƚŝŽŶƐďĞƚǁĞĞŶŚŽůŝƐƚŝĐ
ŐůŽƌŝĨŝĐĂƚŝŽŶͬĚĞǀĂůƵĂƚŝŽŶ ŽĨ ĐĂƌĞŐŝǀĞƌ;ƐͿͿ ĂŶĚ ŝŶĂďŝůŝƚǇ ƚŽ ƌĞĨůĞĐƚ ƵƉŽŶ ƚŚĞ
ƌĞƉƌĞƐĞŶƚĂƚŝŽŶƐ͕ǁŚŝĐŚƉƌŽŚŝďŝƚƐƚŚĞŝƌŝŶƚĞŐƌĂƚŝŽŶ͘DŽƌĞƐƉĞĐŝĨŝĐŵĂƌŬĞƌƐŽĨ
,, ĂƚƚĂĐŚŵĞŶƚ ƌĞƉƌĞƐĞŶƚĂƚŝŽŶƐ ĂƌĞ ƵŶĐŽŶƐĐŝŽƵƐ ŝĚĞŶƚŝĨŝĐĂƚŝŽŶ ǁŝƚŚ
ŚŽƐƚŝůĞͬŚĞůƉůĞƐƐĐĂƌĞŐŝǀĞƌ;ƐͿ;Ğ͘Ő͕͘ůĂƵŐŚƚĞƌĂƚŽŶĞ͛ƐŽǁŶƉĂŝŶ͕ĚĞƐĐƌŝƉƚŝŽŶƐŽĨ
ŽŶĞƐĞůĨ ĂƐ ŚŽƐƚŝůĞ Žƌ ĨĞĂƌĨƵůͬĂŶǆŝŽƵƐ͕ ƉĞƌǀĂƐŝǀĞ ƐĞŶƐĞ ŽĨ ŽŶĞƐĞůĨ ĂƐ
ďĂĚͬƵŶǁŽƌƚŚǇͿ͖ĚŝƐĐƵƐƐŝŶŐƌĞůĂƚŝŽŶĂůĞǆƉĞƌŝĞŶĐĞƐŝŶĂĐŽŶƐƚƌŝĐƚĞĚŵĂŶŶĞƌŽƌ
ĚĞƐĐƌŝƉƚŝŽŶ ŽĨ ƉŽƐƐŝďůǇ ƚƌĂƵŵĂƚŝĐ ĞǆƉĞƌŝĞŶĐĞƐ ŝŶ ĂŶ ĞŵŽƚŝŽŶĂůůǇ ĚĞƚĂĐŚĞĚ
ǁĂǇ͖ ĂŶĚ ĂĐƚŝǀĂƚŝŽŶ ŽĨ ƵŶƉƌŽĐĞƐƐĞĚ͕ ƉĂŝŶĨƵů ĞŵŽƚŝŽŶƐ ǁŚĞŶ ĚŝƐĐƵƐƐŝŶŐ
ĂƚƚĂĐŚŵĞŶƚ ĞǆƉĞƌŝĞŶĐĞƐ ;>ǇŽŶƐͲZƵƚŚ Θ DĞůŶŝĐŬ͕ ϮϬϬϰ͖ >ǇŽŶƐͲZƵƚŚ Ğƚ Ăů͕͘
ϮϬϬϱͿ͘
ŶĂƌƌĂƚŝǀĞŝƐŐŝǀĞŶĨƌĞƋƵĞŶĐǇĐŽĚĞƐŽŶϭϵƐĐĂůĞƐŝĚĞŶƚŝĨǇŝŶŐ,,ƐƚĂƚĞƐŽĨ
ŵŝŶĚ͘ŶŽǀĞƌĂůůƌĂƚŝŶŐŝƐĂƐƐŝŐŶĞĚŽŶĂŶŝŶĞͲƉŽŝŶƚƐĐĂůĞ͕ǁŚĞƌĞĂŶĂƌƌĂƚŝǀĞŝƐ
ĐůĂƐƐŝĨŝĞĚ ĂƐ ,, ďĂƐĞĚ ŽŶ Ă ƌĂƚŝŶŐ ŽĨ ĨŝǀĞ Žƌ ŚŝŐŚĞƌ͕ ĂŶĚ ŽŶĞ ŽĨ ƚŚƌĞĞ
ϱϴ
ƐƵďĐĂƚĞŐŽƌŝǌĂƚŝŽŶƐ ŝƐ ĨƵƌƚŚĞƌĂƐĐƌŝďĞĚ͗ϭͿWƌĞĚŽŵŝŶĂŶƚůǇ,ŽƐƚŝůĞͬĞĨĞŶĚĞĚ͕
ĞǀŝĚĞŶĐĞĚ ďǇ ĂƚƚĞŵƉƚƐ ƚŽ ƌĞƐƚƌŝĐƚ ƚŚĞ ĂĐƚŝǀĂƚŝŽŶ ŽĨ ƚŚĞ ĂƚƚĂĐŚŵĞŶƚ
ƌĞƉƌĞƐĞŶƚĂƚŝŽŶƐ͕ ůŽǁ ƌĞĨůĞĐƚŝŽŶ͕ ĂŶĚ ƐŝŐŶƐ ŽĨ ŐůŽďĂů ĚĞǀĂůƵĂƚŝŽŶ ŽĨ ƚŚĞŝƌ
ĐĂƌĞŐŝǀĞƌ;ƐͿĚĞƐƉŝƚĞĐŽŶƚŝŶƵŝŶŐ ŝĚĞŶƚŝĨŝĐĂƚŝŽŶǁŝƚŚƚŚĞŵĂŶĚƉƌĞŽĐĐƵƉĂƚŝŽŶ
ǁŝƚŚĂƚƚĂĐŚŵĞŶƚĞǆƉĞƌŝĞŶĐĞƐ͖ϮͿDŝǆĞĚ,ŽƐƚŝůĞͬ,ĞůƉůĞƐƐ͕ǁŚĞƌĞƚŚĞŶĂƌƌĂƚŝǀĞ
ŝƐĐŚĂƌĂĐƚĞƌŝǌĞĚďǇĂůƚĞƌŶĂƚŝŽŶďĞƚǁĞĞŶ,ŽƐƚŝůĞĂŶĚ,ĞůƉůĞƐƐƐƚĂƚĞƐŽĨŵŝŶĚ͖
ĂŶĚ ϯͿ ,ĞůƉůĞƐƐͬ&ĞĂƌĨƵů͕ ĚŽŵŝŶĂƚĞĚ ďǇ ĞǆƉƌĞƐƐŝŽŶƐ ŽĨ ĨĞĂƌĨƵůŶĞƐƐ͕
ŝĚĞŶƚŝĨŝĐĂƚŝŽŶ ǁŝƚŚ Ă ĐĂƌĞŐŝǀĞƌ͛Ɛ ǀŝĐƚŝŵŚŽŽĚͬĂŶǆŝŽƵƐŶĞƐƐͬŚĞůƉůĞƐƐĞƐƐ͕
ŝŶĂďŝůŝƚǇƚŽƌĞŐƵůĂƚĞĞŵŽƚŝŽŶƐĚĞƐƉŝƚĞƐŽŵĞƚŝŵĞƐĂƉƉĂƌĞŶƚƌĞĨůĞĐƚŝǀĞĂďŝůŝƚǇ͕
ĂŶĚƐĞŶƐĞŽĨďĞŝŶŐďĂĚͬƵŶǁŽƌƚŚǇ͘dŚĞĨŝĨƚŚĂƵƚŚŽƌŽĨƌƚŝĐůĞ/s;͘&ŝŶŐĞƌͿ ͕
ǁŚŽ ŝƐ ŽŶĞ ŽĨ ƚŚĞ ĐŽͲĚĞǀĞůŽƉĞƌƐ ŽĨ ƚŚĞ ,, ĐŽĚŝŶŐ ƐǇƐƚĞŵ͕ ƌĂƚĞĚ ƚŚĞ
ŝŶƚĞƌǀŝĞǁ͘
dŚĞ ƚŚŝƌĚ ĂƐƐĞƐƐŵĞŶƚ ŽĨ ƚŚĞ ĐĂƐĞ ƐƚƵĚǇ ŵŽƚŚĞƌ͛Ɛ ĂƚƚĂĐŚŵĞŶƚ
ƌĞƉƌĞƐĞŶƚĂƚŝŽŶƐĐŽŶĐĞƌŶĞĚŚĞƌDĞŶƚĂůŝǌŝŶŐĂďŝůŝƚǇĂŶĚDĞŶƚĂůŝǌŝŶŐĨĂŝůƵƌĞƐ͕
ŽƉĞƌĂƚŝŽŶĂůŝǌĞĚĂƐ͚ ƌĞĨůĞĐƚŝǀĞĨƵŶĐƚŝŽŶŝŶŐ͛;Z&Ϳ͘dŚĞƐĞǁĞƌĞĂƐƐĞƐƐĞĚǁŝƚŚƚŚĞ
ZĞĨůĞĐƚŝǀĞͲ&ƵŶĐƚŝŽŶŝŶŐDĂŶƵĂůĨŽƌƉƉůŝĐĂƚŝŽŶƚŽĚƵůƚƚƚĂĐŚŵĞŶƚ/ŶƚĞƌǀŝĞǁ
;/ͲZ&͕ ǀĞƌƐŝŽŶ ϱ͘Ϭ͖ &ŽŶĂŐǇ͕ dĂƌŐĞƚ͕ ^ƚĞĞůĞ͕ Θ ^ƚĞĞůĞ͕ ϭϵϵϴͿ͘ dŚĞ ƌĂƚŝŶŐ
ƐǇƐƚĞŵĚĞƉŝĐƚƐƚŚĞůĞǀĞůƚŽǁŚŝĐŚĂŶŝŶĚŝǀŝĚƵĂůŝƐĂďůĞƚŽĐŽŶƐŝĚĞƌŚŝƐͬŚĞƌŽǁŶ
ĂŶĚ ŚŝƐͬŚĞƌ ƉĂƌĞŶƚƐ͛ ŝŶƚĞŶƚŝŽŶĂů ŵĞŶƚĂů ƐƚĂƚĞƐ ;ƐƵĐŚ ĂƐ ƚŚŽƵŐŚƚƐ ĂŶĚ
ĨĞĞůŝŶŐƐͿ͘DŽƌĞƐƉĞĐŝĨŝĐĂůůǇ͕ƚŚŝƐƌĞůĂƚĞƐƚŽ ŝŶĐŝĚĞŶƚƐŽĨϭͿĂǁĂƌĞŶĞƐƐŽĨƚŚĞ
ŶĂƚƵƌĞŽĨŵĞŶƚĂů ƐƚĂƚĞƐ ;Ğ͘Ő͕͘ ƚŚĂƚ ƚŚĞǇĂƌĞŽƉĂƋƵĞ͕ĐĂŶďĞĚŝƐŐƵŝƐĞĚ͕ĂŶĚ
ƚŚĂƚ ƐƵďũĞĐƚŝǀĞ ŝŶƐŝŐŚƚ ŝƐ ůŝŵŝƚĞĚͿ͖ ϮͿ ĞĨĨŽƌƚ ƚŽ ƚĞĂƐĞ ŽƵƚ ŵĞŶƚĂů ƐƚĂƚĞƐ
ƵŶĚĞƌůǇŝŶŐďĞŚĂǀŝŽƌĂŶĚ ŝŶƚĞƌĂĐƚŝŽŶƐ ;Ğ͘Ő͕͘ĂĐĐƵƌĂƚĞĂƚƚƌŝďƵƚŝŽŶƐŽĨŵĞŶƚĂů
ƐƚĂƚĞƐƚŽƐĞůĨŽƌŽƚŚĞƌ͕ĂĐŬŶŽǁůĞĚŐŝŶŐƚŚĂƚĞŵŽƚŝŽŶƐĂƌĞĂĨĨĞĐƚĞĚďǇĨĂĐƚŽƌƐ
ďĞǇŽŶĚƚŚĞŽďƐĞƌǀĂďůĞĂƐƉĞĐƚƐŽĨĂƐŝƚƵĂƚŝŽŶ͕ĂďŝůŝƚǇƚŽƚĂŬĞƉĞƌƐƉĞĐƚŝǀĞƐͿ͖ϯͿ
ƌĞĐŽŐŶŝƚŝŽŶ ŽĨ ĚĞǀĞůŽƉŵĞŶƚĂů ĂƐƉĞĐƚƐ ŽĨ ŵĞŶƚĂůŝǌĂƚŝŽŶ ;Ğ͘Ő͕͘ ƌĞǀŝƐŝƚŝŶŐ
ĐŚŝůĚŚŽŽĚĞǆƉĞƌŝĞŶĐĞƐĨƌŽŵĂŶĂĚƵůƚƉŽŝŶƚŽĨǀŝĞǁ͕ŵĂŬŝŶŐŝŶƚĞƌŐĞŶĞƌĂƚŝŽŶĂů
ůŝŶŬƐ͕ƵŶĚĞƌƐƚĂŶĚŝŶŐĚĞǀĞůŽƉŵĞŶƚĂůƵŶĚĞƌƉŝŶŶŝŶŐƐƚŽĂĨĨĞĐƚƌĞŐƵůĂƚŝŽŶͿ͖ĂŶĚ
ϰͿŵĞŶƚĂůƐƚĂƚĞƐŝŶƌĞůĂƚŝŽŶƚŽƚŚĞŝŶƚĞƌǀŝĞǁĞƌ;Ğ͘Ő͕͘ŶŽƚĂƐƐƵŵŝŶŐŬŶŽǁůĞĚŐĞ͕
ĞŵŽƚŝŽŶĂůĂƚƚƵŶĞŵĞŶƚͿ͘
^ƉĞĐŝĨŝĐĚĞŵĂŶĚƋƵĞƐƚŝŽŶƐ;Ğ͘Ő͕͘͞tŚǇĚŽǇŽƵƚŚŝŶŬǇŽƵƌƉĂƌĞŶƚƐďĞŚĂǀĞĚ
ƚŚĞǁĂǇƚŚĞǇĚŝĚĚƵƌŝŶŐǇŽƵƌĐŚŝůĚŚŽŽĚ͍͟ĂŶĚ͞ŝĚǇŽƵĞǀĞƌĨĞĞůƌĞũĞĐƚĞĚĂƐ
ĂĐŚŝůĚ͍͟ͿĂƌĞƌĂƚĞĚĂŶĚĂŶŽǀĞƌĂůůƐĐŽƌĞŝƐŐŝǀĞŶŽŶĂƐĐĂůĞƌĂŶŐŝŶŐĨƌŽŵͲϭ
;ŶĞŐĂƚŝǀĞŽƌŵŝƐƐŝŶŐZ&͕ƐƵĐŚĂƐƌĞĨƵƐĂůƚŽŵĞŶƚĂůŝǌĞ͕ŚŽƐƚŝůĞƐƚĂŶĐĞƚŽǁĂƌĚƐ
ŵĞŶƚĂůŝǌŝŶŐ͕ Žƌ ďŝǌĂƌƌĞ ĂŶƐǁĞƌƐͿ ƚŽ ϵ ;ĞǆĐĞƉƚŝŽŶĂůZ&͕ ƐƵĐŚ ĂƐŵĞŶƚĂůŝǌŝŶŐ
ĐŽŵƉůĞǆ͕ ƉĂŝŶĨƵů Žƌ ĐŽŶƚƌĂĚŝĐƚŽƌǇ ĞǆƉĞƌŝĞŶĐĞƐͿ͘ dŚĞ ƐĐĂůĞ ŵŝĚƉŽŝŶƚ ;ϱͿ
ϱϵ
ƌĞƉƌĞƐĞŶƚƐ ĚĞĨŝŶŝƚĞ Žƌ ŽƌĚŝŶĂƌǇ Z&͕ ǁŚĞƌĞ ƌĞĨĞƌƌĂůƐ ƚŽ ŵĞŶƚĂů ƐƚĂƚĞƐ ĂƌĞ
ĞǆƉůŝĐŝƚĂŶĚƚŚĞǇĂƌĞĐŽŶŶĞĐƚĞĚƚŽďĞŚĂǀŝŽƌĂŶĚŝŶƚĞƌĂĐƚŝŽŶƐ͘
/ŶĂĚĚŝƚŝŽŶƚŽƚŚĞŽǀĞƌĂůůƌĂƚŝŶŐŽĨƚŚĞĐĂƐĞƐƚƵĚǇŵŽƚŚĞƌ͛ƐZ&ƌĞŐĂƌĚŝŶŐ
ĂƚƚĂĐŚŵĞŶƚ͕ƚŚĞĂƵƚŚŽƌŽĨƚŚŝƐĚŝƐƐĞƌƚĂƚŝŽŶĂŶĚƚŚĞĐŽĚĞƌŽĨƚŚĞ,,ŝŶƚŚĞ
/͕ ƚŚĞ ĨŽƵƌƚŚ ĂƵƚŚŽƌ ŽĨ ƌƚŝĐůĞ /s ;>͘ ,ĞŝƐŬĂŶĞŶͿ͕ ŵĞƚ ƐĞǀĞƌĂů ƚŝŵĞƐ ĨŽƌ
ĚŝƐĐƵƐƐŝŽŶƐ ŽŶ ƚŚĞ ƋƵĂůŝƚĂƚŝǀĞ ĂƐƉĞĐƚƐ ŽĨ ĂŶĚ ĨůƵĐƚƵĂƚŝŽŶ ŝŶ ƚŚĞ ŵŽƚŚĞƌ͛Ɛ
ŵĞŶƚĂůŝǌĂƚŝŽŶĂďŝůŝƚǇ͕ĂŶĚƐƉĞĐŝĨŝĐƉĂƌƚƐŽĨƚŚĞŝŶƚĞƌǀŝĞǁƚŚĂƚĚŝƐƉůĂǇĞĚůĂƉƐĞƐ
ŝŶƚŽƉƌĞͲŵĞŶƚĂůŝǌŝŶŐŵŽĚĞƐ;ĚĞƐĐƌŝďĞĚƵŶĚĞƌƐĞĐƚŝŽŶϯ͘Ϯ͘ϲ͘ϮͿ͘
3.2.6.2 Caregiving representations 
/ŶƌƚŝĐůĞ ///͕ ƚŚĞWĂůĞƐƚŝŶŝĂŶŵŽƚŚĞƌƐ͛ŚŝŐŚͲƌŝƐŬĐĂƌĞŐŝǀŝŶŐ ƌĞƉƌĞƐĞŶƚĂƚŝŽŶƐ
ǁĞƌĞ ĂƐƐĞƐƐĞĚ ƵƐŝŶŐ ƚŚĞ WĂƌĞŶƚ ĞǀĞůŽƉŵĞŶƚ /ŶƚĞƌǀŝĞǁͲƌĞǀŝƐĞĚ͕ ƐŚŽƌƚ
ǀĞƌƐŝŽŶ;W/ͲZ^͖^ůĂĚĞĞƚĂů͕͘ϮϬϬϰͿǁŝƚŚƚŚĞƐƐĞƐƐŵĞŶƚŽĨZĞƉƌĞƐĞŶƚĂƚŝŽŶĂů
ZŝƐŬ;ZZ͕ǀĞƌƐŝŽŶϯ͖^ůĞĞĚ͕/ƐŽƐćǀŝ͕ΘtĂŝŶ͕ϮϬϭϳͿƚŽŽů͘dŚĞW/ƉƌŽďĞƐƚŚĞ
ĐĂƌĞŐŝǀĞƌ͛Ɛ ǀŝĞǁ ŽĨ ŚĞƌƐĞůĨ ĂƐ Ă ƉĂƌĞŶƚ͕ ŽĨ ƚŚĞ ƐƉĞĐŝĨŝĐ ĐŚŝůĚ͕ ĂŶĚ ŽĨ ƚŚĞŝƌ
ƌĞůĂƚŝŽŶƐŚŝƉ͕ĂƐǁĞůůĂƐƚŚĞĞŵŽƚŝŽŶĂůĞǆƉĞƌŝĞŶĐĞŽĨƉĂƌĞŶƚŝŶŐ͘/ŶƚŚĞĐƵƌƌĞŶƚ
ƐƚƵĚǇ͕ƚŚĞŝŶƚĞƌǀŝĞǁǁĂƐŵŽĚŝĨŝĞĚƚŽŝŶĐůƵĚĞƚǁŽƋƵĞƐƚŝŽŶƐŽŶŚŽǁƚŚĞϮϬϭϰ
ǁĂƌŚĂĚĂĨĨĞĐƚĞĚƚŚĞWĂůĞƐƚŝŶŝĂŶŵŽƚŚĞƌƐĂƐĐĂƌĞŐŝǀĞƌƐĂŶĚƚŚĞŝƌŝŶĨĂŶƚƐ͘
dŚĞ ZZ ƐƉŽƚƐ ƐƉĞĐŝĨŝĐ ƌĞƉƌĞƐĞŶƚĂƚŝŽŶĂů ĨĞĂƚƵƌĞƐ ƚŚĂƚ ƵŶĚĞƌůŝĞ
ƉƌŽďůĞŵĂƚŝĐ ĐĂƌĞŐŝǀŝŶŐ ďĞŚĂǀŝŽƌ ĂŶĚ ĂƌĞ ůŝŶŬĞĚ ǁŝƚŚ ŝŶĨĂŶƚ ĚŝƐŽƌŐĂŶŝǌĞĚ
ĂƚƚĂĐŚŵĞŶƚ ;^ůĞĞĚ͕ϮϬϭϯ͕ƉƉ͘ϭϴϯͲϮϰϳͿ͘ /ƚŚĂƐϭϬƐƵďƐĐĂůĞƐ͕ĞŝŐŚƚŽĨǁŚŝĐŚ
ĚĞƉŝĐƚ ƌĞƉƌĞƐĞŶƚĂƚŝŽŶĂů ƌŝƐŬ ĨĞĂƚƵƌĞƐ͗,ŽƐƚŝůĞ ǆƉĞƌŝĞŶĐĞ͕,ŽƐƚŝůĞ ĞŚĂǀŝŽƌ͕
&ĞĂƌĨƵů ĨĨĞĐƚ͕ ,ĞůƉůĞƐƐŶĞƐƐ͕ ŵŽƚŝŽŶĂů ŝƐƚƌĞƐƐ͕ /ĚĞĂůŝǌĂƚŝŽŶ͕
ŶŵĞƐŚŵĞŶƚͬZŽůĞZĞǀĞƌƐĂů͕ĂŶĚ/ŶĐŽŚĞƌĞŶĐĞ͖ĂŶĚƚǁŽƐƵďƐĐĂůĞƐƚŚĂƚƚĂƉŽŶ
ƉŽƐŝƚŝǀĞ Žƌ ƉƌŽƚĞĐƚŝǀĞ ƌĞƉƌĞƐĞŶƚĂƚŝŽŶĂů ƋƵĂůŝƚŝĞƐ͗ ^ƵƉƉŽƌƚŝǀĞ WƌĞƐĞŶĐĞ ĂŶĚ
DƵƚƵĂůŶũŽǇŵĞŶƚ͘ůĂƐƐŝĨŝĐĂƚŝŽŶĐƌŝƚĞƌŝĂĂƌĞĚĞƐĐƌŝďĞĚŝŶdĂďůĞϯ͘
ϲϬ
Table 3. Classification criteria of the Assessment of Representational Risk (ARR) system in 
Article III. 
Classification Description of the criteria 
1.Hostile 
Experience 
2YHUW RU FRYHUW GHVFULSWLRQ RI WKH FKLOG RU SDUHQWLQJ LQ QHJDWLYH RU GHURJDWRU\ WHUPV
H[SHULHQFLQJWKHFKLOGDVSXUSRVHIXOO\GLIILFXOWRUDVWKHFDXVHRIWKHLUGLVWUHVVDQGSDUHQWLQJ
DVDKLQGUDQFHWRZKDWWKH\DUHDEOHWRGR
2.Hostile 
Behavior 
([SUHVVHGYHUEDORUSK\VLFDOWKUHDWHQLQJIULJKWHQLQJDQGSXQLWLYHEHKDYLRUVWRZDUGVWKHFKLOG
5DQJLQJIURPWHDVLQJPRFNLQJDQGUHIXVDOWRKHOSWKHFKLOGDWWLPHVRIKHLJKWHQHGDURXVDOWR
SK\VLFDODEXVH
3.Fearful Affect )HDUVDQGZRUULHVDERXWWKHFKLOG¶VRUSDUHQW¶VRZQZHOOEHLQJVDIHW\RUOLIH$WKLJKOHYHOVWKH
IHDUIXOQHVVLVXQFRQQHFWHGWRDVRXUFHDQGXQUHDOLVWLFDQGRFFXSLHVWKHSDUHQW¶VPLQG
4.Helplessness 'HVFULSWLRQV RI UHGXFHG VHQVH RI SRZHU DQG ODFN RIPHDQV LQ UHODWLRQ WR WKHLU FKLOG RIWHQ
DFFRPSDQLHGE\DYLHZRIWKHFKLOGLQSRZHUDQGRIRQHVHOIDVDYLFWLP
5.Emotional 
Distress 
([SUHVVLRQV RI RYHUZKHOPLQJ SDLQIXO RU QHJDWLYH HPRWLRQV VXFK DV JXLOW DQ[LHW\ RU
GHSUHVVLRQWKDWWKHSDUHQWLVXQDEOHWRUHJXODWHDQGFRQWDLQZKHQZLWKWKHLULQIDQW
6. Idealization 'HVFULSWLRQV WKDW ODFN RU GHQ\ WKHQHJDWLYHRU FKDOOHQJLQJ H[SHULHQFHVRI FDUHJLYLQJRU WKH
FKLOGZKLFKDUHRIWHQJHQHUDODQGIDLOWRJLYHDGHWDLOHGYLHZRIWKHUHODWLRQVKLS6RPHLGHDOL]HG
DQVZHUVVKRZXQUHDOLVWLFJORULILFDWLRQRISDUHQWLQJWKHFKLOGRUWKHUHODWLRQVKLS
7.Enmeshment/ 
Role Reversal 
6WDWHPHQWVZKHUH FDUHJLYLQJ DQG FKLOG UROHV RU ERXQGDULHV DUH FRQIXVHG HJ GLIILFXOW\ LQ
VHSDUDWLQJIURPLQIDQWGHVFULSWLRQVRIVHOIDQGFKLOGDVVLPLODURUWKHVDPHSHUFHSWLRQVRIWKH
FKLOGDVPRUHSRZHUIXOWKDQVHOIRUGHPDQGLQJFDUHIURPWKHFKLOG
8. Incoherence &RQIXVLQJ RIIWKHSRLQW KDUGWRIROORZ RU EL]DUUH GHVFULSWLRQV JHWWLQJ ORVW LQ WKRXJKW
ZDQGHULQJ RII WRSLF QRW FROODERUDWLQJ DQG XQQRWLFHG FRQWUDGLFWLRQV '\VIOXHQFLHV RU
JUDPPDWLFDOHUURUVDUHQRWFRGHGDV,QFRKHUHQFH
9.Supportive 
Presence 
3DUHQW¶VDELOLW\WRUHFRJQL]HLQIDQWQHHGVDQGWRUHVSRQGWRWKHPDSSURSULDWHO\ZLWKUHJXODWRU\
KHOSFDUHDQGVXSSRUWVHQVLWLYLW\DVZHOO DVFDSDELOLW\WRDOORZWKHLQIDQWWRH[SORUH/DFNRI
VXSSRUWLYH SUHVHQFH LV HYLGHQW IURP GHVFULSWLRQV RI KDUVK ZLWKGUDZQ GLVWDQW HQPHVKHG
HPRWLRQDOO\RYHUZKHOPHGRURWKHUZLVHLQVHQVLWLYHG\VUHJXODWLQJLQWHUDFWLRQV
10.Mutual 
Enjoyment 
3DUHQWDOGHVFULSWLRQVZKHUHLWLVFOHDUWKDWSDUHQWDQGFKLOGDUHERWKHQMR\LQJLQWHUDFWLRQVZLWK
HDFKRWKHUVKRZVSDUHQWDO³IDOOLQJLQORYH´ZLWKWKHLUFKLOGDQGVHUYHVDVPRWLYDWLRQWRHQGXUH
GLIILFXOWLHVLQSDUHQWLQJ/DFNRIPXWXDOHQMR\PHQWLVFRGHGIURPGHVFULSWLRQVRIIODWQHJDWLYH
RSHUDWLRQDORUGLVWDQWLQWHUDFWLRQVZKHUHWKHLQIDQWLVOHIWZLWKRXWDSRVLWLYHFRQQHFWLRQWRWKH
SDUHQW

ĂƐĞĚŽŶƚŚĞŝŶƚĞŶƐŝƚǇĂŶĚĨƌĞƋƵĞŶĐǇŽĨĞĂĐŚƉŚĞŶŽŵĞŶŽŶŝŶƚŚĞƉĂƌĞŶƚ͛Ɛ
ŶĂƌƌĂƚŝǀĞ͕ Ă ƌĂƚŝŶŐ ĨƌŽŵ ϭ ;ŶŽ ĞǀŝĚĞŶĐĞ ŽĨ ƚŚĞ ƐƚĂƚĞ ŽĨ ŵŝŶĚͿ ƚŽ ϱ ;ŚŝŐŚ
ŝŶƚĞŶƐŝƚǇĂŶĚͬŽƌĨƌĞƋƵĞŶĐǇŽĨƚŚĞƐƚĂƚĞŽĨŵŝŶĚͿŝƐŐŝǀĞŶŽŶĞĂĐŚƐĐĂůĞ͕ǁŝƚŚ
ŚŝŐŚ ƐĐŽƌĞƐ ;ϰ ĂŶĚϱͿ ŝŶĚŝĐĂƚŝŶŐ ƌŝƐŬƐ ƚŚĂƚ ĚŝƐƌƵƉƚ ĐĂƌĞŐŝǀŝŶŐ ďĞŚĂǀŝŽƌ ĂŶĚ
ŝŶĨĂŶƚĚĞǀĞůŽƉŵĞŶƚ ;^ůĞĞĚ͕ ϮϬϭϯͿ͘ dŚĞZZŚĂƐ ƐŚŽǁŶŵŽĚĞƌĂƚĞ ƚŽ ŐŽŽĚ
ŝŶƚĞƌŶĂůĐŽŶƐŝƐƚĞŶĐǇ͕ŐŽŽĚĐƌŝƚĞƌŝŽŶǀĂůŝĚŝƚǇ ŝŶ ƐĐƌĞĞŶŝŶŐŚŝŐŚͲƌŝƐŬ ƐĂŵƉůĞƐ͕
ĂŶĚƉƌĞĚŝĐƚŝǀĞǀĂůŝĚŝƚǇŽĨŵĂƚĞƌŶĂůƉƐǇĐŚŽƉĂƚŚŽůŽŐǇĂŶĚƉŽŽƌŵŽƚŚĞƌŝŶĨĂŶƚ
ŝŶƚĞƌĂĐƚŝŽŶ ƋƵĂůŝƚǇ ĂŵŽŶŐ ŶŽƌŵĂƚŝǀĞ͕ ĐůŝŶŝĐĂů͕ ĂŶĚ ƉƌŝƐŽŶ ŵŽƚŚĞƌƐ ŝŶ ƚŚĞ
hŶŝƚĞĚ<ŝŶŐĚŽŵ ;^ůĞĞĚ͕ ϮϬϭϯͿ͕ ĂƐǁĞůů ĂƐ ĐůŝŶŝĐĂů ǀĂůŝĚŝƚǇ ŝŶ ĂŶZdŽĨ ƚŚĞ
ĞĨĨĞĐƚƐŽĨƉĂƌĞŶƚŝŶĨĂŶƚƉƐǇĐŚŽƚŚĞƌĂƉǇ;&ŽŶĂŐǇĞƚĂů͕͘ϮϬϭϲͿ͘
dŚĞĂƵƚŚŽƌŽĨƚŚŝƐĚŝƐƐĞƌƚĂƚŝŽŶ͕ǁŚŽĐŽͲĚĞǀĞůŽƉĞĚƚŚĞZZƐĐĂůĞ͕ƌĂƚĞĚƚŚĞ
ŝŶƚĞƌǀŝĞǁƐ͘ dŚĞ ĨŝĨƚŚ ĂƵƚŚŽƌ ŽĨ ƌƚŝĐůĞ /// ;D͘ ^ůĞĞĚͿ͕ ǁŚŽ ŝƐ ƚŚĞ ƉƌŝŵĂƌǇ
ĚĞǀĞůŽƉĞƌŽĨƚŚĞZZƐĐĂůĞ͕ĐŽĚĞĚϮϬй;ŶсϭϬͿŽĨƚŚĞĐĂƐĞƐĨŽƌ ŝŶƚĞƌƌĂƚĞƌ
ƌĞůŝĂďŝůŝƚǇ͘/ŶƚƌĂĐůĂƐƐĐŽƌƌĞůĂƚŝŽŶƐĨŽƌƚŚĞƚǁŽĨĂĐƚŽƌƐĂŶĚƚŚĞƐŝŶŐůĞƐĐĂůĞƵƐĞĚ
ŝŶƌƚŝĐůĞ///ǀĂƌŝĞĚĨƌŽŵ͘ϲϳƚŽ͘ϵϰ͘
ϲϭ
/ŶƌƚŝĐůĞ/s͕ĐŽƌƌĞƐƉŽŶĚŝŶŐǁŝƚŚƚŚĞĂƐƐĞƐƐŵĞŶƚŽĨƌŝƐŬƐŝŶƚŚĞĂƚƚĂĐŚŵĞŶƚ
ƌĞƉƌĞƐĞŶƚĂƚŝŽŶƐ͕/ŶƐĞĐƵƌĞ͕,ŽƐƚŝůĞͬ,ĞůƉůĞƐƐ;,,ͿĂŶĚDĞŶƚĂůŝǌĂƚŝŽŶĨĂŝůƵƌĞ
ĨĞĂƚƵƌĞƐ ǁĞƌĞ ĂƐƐĞƐƐĞĚ ĨƌŽŵ ƚŚĞ ĐĂƐĞ ƐƚƵĚǇ ŵŽƚŚĞƌ͛Ɛ ĐĂƌĞŐŝǀŝŶŐ
ƌĞƉƌĞƐĞŶƚĂƚŝŽŶƐ͘dŚĞƉĂƌƚƐŽĨƚŚĞƉƐǇĐŚŽƚŚĞƌĂƉǇŶŽƚĞƐƚŚĂƚĚĞƉŝĐƚĞĚ<Ăƚŝ͛Ɛ
ƐƉĞĞĐŚŽĨŚĞƌƐĞůĨͲĂƐͲŵŽƚŚĞƌ͕ŚĞƌĐŚŝůĚ͕ĂŶĚƚŚĞŝƌƌĞůĂƚŝŽŶƐŚŝƉǁĞƌĞĚĞĨŝŶĞĚ
ĂƐƵŶŝƚƐŽĨĂŶĂůǇƐŝƐ͕ĂŶĚĂƐƐĞƐƐĞĚǁŝƚŚĐƌŝƚĞƌŝĂĂĚĂƉƚĞĚĨƌŽŵƚŚĞƐƚĂŶĚĂƌĚŝǌĞĚ
/ ĐůĂƐƐŝĨŝĐĂƚŝŽŶ ƐǇƐƚĞŵƐ ĨŽƌ ^ĞĐƵƌĞʹ/ŶƐĞĐƵƌĞ ;DĂŝŶ Ğƚ Ăů͕͘ ϮϬϬϯͿ ĂŶĚ ,,
;>ǇŽŶƐͲZƵƚŚΘDĞůŶŝĐŬ͕ϮϬϬϰͿƐƚĂƚĞƐŽĨŵŝŶĚƚŚĂƚĂƌĞĚĞƐĐƌŝďĞĚŝŶĚĞƚĂŝůŝŶ
ƐĞĐƚŝŽŶϯ͘Ϯ͘ϲ͘ϭ͘ŽĚŝŶŐŽĨĐĂƌĞŐŝǀŝŶŐ ŝŶƐƚĂŶĐĞƐĂƐhŶƌĞƐŽůǀĞĚͬŝƐŽƌŐĂŶŝǌĞĚ
ǁĂƐŶŽƚƌĞƐƚƌŝĐƚĞĚƚŽƐƉĞĞĐŚŽĨůŽƐƐŽƌƚƌĂƵŵĂĞǆƉĞƌŝĞŶĐĞƐ͘
DĞŶƚĂůŝǌĂƚŝŽŶ ĨĂŝůƵƌĞƐ ǁĞƌĞ ŝŶĚŝĐĂƚĞĚ ĨƌŽŵ ƚŚĞ ĞŵĞƌŐĞŶĐĞ ŽĨ WƌĞͲ
ŵĞŶƚĂůŝǌŝŶŐ͗WƐǇĐŚŝĐĞƋƵŝǀĂůĞŶĐĞ͕dĞůĞŽůŽŐŝĐĂů͕ĂŶĚWƌĞƚĞŶĚŵŽĚĞƐ͘ƌŝƚĞƌŝĂ
ĨŽƌ ĐůĂƐƐŝĨǇŝŶŐ ŝŶƐƚĂŶĐĞƐ ĂƐ WƌĞͲDĞŶƚĂůŝǌŝŶŐ ǁĞƌĞ ĚĞǀĞůŽƉĞĚ ĂĐĐŽƌĚŝŶŐ ƚŽ
ƚŚĞŽƌĞƚŝĐĂůĂĐĐŽƵŶƚƐĂƐǁĞůůĂƐƐƚĂŶĚĂƌĚŝǌĞĚĂƐƐĞƐƐŵĞŶƚƚŽŽůƐ;ůůĞŶĞƚĂů͕͘
ϮϬϬϴ͖ĂƚĞŵĂŶΘ&ŽŶĂŐǇ͕ϮϬϭϮ͖&ŽŶĂŐǇĞƚĂů͕͘ϭϵϵϴ͖>ƵǇƚĞŶĞƚĂů͕͘ϮϬϭϳ͖^ ůĂĚĞ
ĞƚĂů͕͘ϮϬϬϰͿ͘&ŽƌWƐǇĐŚŝĐĞƋƵŝǀĂůĞŶĐĞ͕ĐƌŝƚĞƌŝĂĨŽƌĐůĂƐƐŝĨŝĐĂƚŝŽŶǁĞƌĞŵŝŶĚʹ
ƌĞĂůŝƚǇĞƋƵĂƚŝŽŶƐĂŶĚĞǆƉĞƌŝĞŶĐŝŶŐƚŚĞǁŽƌůĚĂĐĐŽƌĚŝŶŐƚŽŽŶĞ͛Ɛ;ĚŝƐƚƌĞƐƐĞĚͿ
ŵĞŶƚĂůƐƚĂƚĞƐ͖ĨŽƌdĞůĞŽůŽŐŝĐĂůŵŽĚĞ͕ĐƌŝƚĞƌŝĂǁĞƌĞĨŽĐƵƐŽŶĂƉƉĞĂƌĂŶĐĞŽƌ
ďĞŚĂǀŝŽƌŽŶůǇ͕ĂŶĚƌĞĐŽŐŶŝǌŝŶŐŵĞŶƚĂůƐƚĂƚĞƐĂƐ͚ƌĞĂů͛ŽŶůǇǁŚĞŶƚŚĞǇǁĞƌĞ
ŵĂŶŝĨĞƐƚĞĚ ĂƐ ĂĐƚŝŽŶƐ͖ ĂŶĚ ĨŽƌ WƌĞƚĞŶĚŵŽĚĞ͕ ĐƌŝƚĞƌŝĂǁĞƌĞ ƐƉĞĞĐŚ ĂďŽƵƚ
ŵĞŶƚĂů ƐƚĂƚĞƐ ǁŝƚŚŽƵƚ ĐŽŶŶĞĐƚŝŽŶ ƚŽ ƐƵďũĞĐƚŝǀĞ ĞǆƉĞƌŝĞŶĐĞ ;ƐƵĐŚ ĂƐ ŝŶ
ĐůŝĐŚĠĚ͕ƚŚĞŽƌĞƚŝĐĂů͕ŽƌƉƌĞͲĨŝǆĞĚŵĂŶŶĞƌƐͿŽƌĐƌĞĚŝďůĞŽďƐĞƌǀĂƚŝŽŶƐŽĨŽƚŚĞƌ͛Ɛ
ďĞŚĂǀŝŽƌƐ͘dŚĞĚĂƚĂǁĞƌĞĂŶĂůǇǌĞĚďǇ ƚŚĞĂƵƚŚŽƌŽĨ ƚŚŝƐĚŝƐƐĞƌƚĂƚŝŽŶ͕ǁŚŽ
ŚĂƐƚƌĂŝŶŝŶŐĂŶĚĞǆƉĞƌƚŝƐĞŝŶƚŚĞĂƐƐĞƐƐŵĞŶƚƚŽŽůƐĂŶĚďĂĐŬŐƌŽƵŶĚƚŚĞŽƌŝĞƐ͘
3.2.7 Mother-infant interaction quality 
dŚĞ ŵŽƚŝŽŶĂů ǀĂŝůĂďŝůŝƚǇ ;Ϳ ŽĨ ŵŽƚŚĞƌʹŝŶĨĂŶƚ ŝŶƚĞƌĂĐƚŝŽŶ ƋƵĂůŝƚǇ ǁĂƐ
ĂƐƐĞƐƐĞĚĂŵŽŶŐƚŚĞƐƵďƐƚĂŶĐĞͲĂďƵƐŝŶŐĂŶĚĐŽŵƉĂƌŝƐŽŶŵŽƚŚĞƌĚǇĂĚƐ͕ĂŶĚ
ĂŵŽŶŐWĂůĞƐƚŝŶŝĂŶĚǇĂĚƐ͘
/Ŷ ƌƚŝĐůĞ /͕ ƚŚĞ ƐƵďƐƚĂŶĐĞͲĂďƵƐŝŶŐ ĂŶĚ ĐŽŵƉĂƌŝƐŽŶ ĚǇĂĚƐ͛ ŝŶƚĞƌĂĐƚŝŽŶƐ
ǁĞƌĞĂƐƐĞƐƐĞĚǁŝƚŚƐĐĂůĞƐ;ϰƚŚĞĚ͖͘ŝƌŝŶŐĞŶ͕ϮϬϬϴͿĨƌŽŵǀŝĚĞŽƚĂƉĞĚĨƌĞĞ
ƉůĂǇŝŶƚĞƌĂĐƚŝŽŶƚŚĂƚůĂƐƚĞĚĨƌŽŵƐĞǀĞŶƚŽϭϬŵŝŶƵƚĞƐĂƚdϯ͘ǁĂƐĞǀĂůƵĂƚĞĚ
ŝŶ ƚĞƌŵƐ ŽĨ ŵĂƚĞƌŶĂů ^ĞŶƐŝƚŝǀŝƚǇ͕ ^ƚƌƵĐƚƵƌŝŶŐ͕ EŽŶŝŶƚƌƵƐŝǀĞŶĞƐƐ ĂŶĚ
EŽŶŚŽƐƚŝůŝƚǇ͕ĂƐǁĞůůĂƐŝŶĨĂŶƚZĞƐƉŽŶƐŝǀĞŶĞƐƐĂŶĚ/ŶǀŽůǀĞŵĞŶƚ͕ƵƐŝŶŐϳͲƉŽŝŶƚ
ƐĐĂůĞƐ;Ğ͘Ő͕͘ϭсŚŝŐŚůǇ/ŶƐĞŶƐŝƚŝǀĞ͖ϰсŝŶĐŽŶƐŝƐƚĞŶƚůǇͬĂƉƉĂƌĞŶƚůǇ^ĞŶƐŝƚŝǀĞ͖ϳс
ŚŝŐŚůǇ^ĞŶƐŝƚŝǀĞͿ͘DĂƚĞƌŶĂůĂŶĚŝŶĨĂŶƚďŝĚƐĂƌĞĂƐƐĞƐƐĞĚŝŶƌĞůĂƚŝŽŶƚŽƚŚĞŝƌ
ϲϮ
ŵĞĂŶŝŶŐĨŽƌƚŚĞŽƚŚĞƌƉĂƌƚŶĞƌŝŶƚŚĞĚǇĂĚ͘dŚĂƚŝƐ͕ĂŵŽƚŚĞƌĐĂŶŶŽƚďĞƌĂƚĞĚ
ĂƐŚŝŐŚůǇƐĞŶƐŝƚŝǀĞǁŝƚŚŽƵƚƉƌŽŽĨƚŚĂƚƚŚĞďĞŚĂǀŝŽƌŝƐďĞŶĞĨŝĐŝĂůĨŽƌƚŚĞŝŶĨĂŶƚ͘
^ĞŶƐŝƚŝǀŝƚǇƌĞĨĞƌƐƚŽƚŚĞŵŽƚŚĞƌ͛ƐƉŽƐŝƚŝǀĞĂŶĚĐŽŶƚŝŶŐĞŶƚƌĞƐƉŽŶƐŝǀĞŶĞƐƐ
ƚŽ ŝŶĨĂŶƚĐƵĞƐ͕ĂĐĐĞƉƚĂŶĐĞŽĨƚŚĞ ŝŶĨĂŶƚ͕ĂŶĚĂďŝůŝƚǇƚŽƌĞƉĂŝƌƌƵƉƚƵƌĞƐĂŶĚ
ŶĞŐŽƚŝĂƚĞĐŽŶĨůŝĐƚƐ͘^ ƚƌƵĐƚƵƌŝŶŐƌĞĨĞƌƐƚŽƚŚĞŵŽƚŚĞƌ͛ƐĂŐĞͲƐƉĞĐŝĨŝĐƐĐĂĨĨŽůĚŝŶŐ
ƐŬŝůůƐ͘EŽŶŝŶƚƌƵƐŝǀĞŶĞƐƐĚĞƉŝĐƚƐƚŚĞŵŽƚŚĞƌ͛ƐĂďŝůŝƚǇƚŽďĞƉƌĞƐĞŶƚďƵƚĂůůŽǁ
ƚŚĞŝŶĨĂŶƚĂƵƚŽŶŽŵǇĂŶĚŝŶŝƚŝĂƚŝŽŶ͘dŚĞŵŽƚŚĞƌ͛ƐEŽŶŚŽƐƚŝůŝƚǇŝƐĞǀŝĚĞŶƚĂƐ
ƉĂƚŝĞŶĐĞ ĂŶĚ ůĂĐŬŽĨ ŚĂƌƐŚŽƌŵĂůĞǀŽůĞŶƚďĞŚĂǀŝŽƌƐ͘ ŚŝůĚZĞƐƉŽŶƐŝǀĞŶĞƐƐ
ĂƐƐĞƐƐĞƐƚŚĞŝŶĨĂŶƚ͛ƐĂďŝůŝƚǇƚŽƌĞƐƉŽŶĚƚŽƚŚĞŵŽƚŚĞƌ͛ƐŝŶŝƚŝĂƚŝŽŶƐ͕ĂŶĚŚŝůĚ
/ŶǀŽůǀĞŵĞŶƚ ƌĞůĂƚĞƐ ƚŽ ŝŶĨĂŶƚͲŝŶŝƚŝĂƚĞĚďŝĚƐ ĨŽƌ ŝŶƚĞƌĂĐƚŝŽŶ͘ĞǀĞůŽƉŵĞŶƚĂů
ƐƚĂŐĞŝƐĐŽŶƐŝĚĞƌĞĚǁŚĞŶĂƐƐĞƐƐŝŶŐƚŚĞŝŶĨĂŶƚƐĐĂůĞƐ͘
dŚĞƐĞĐŽŶĚĂƵƚŚŽƌŽĨƌƚŝĐůĞ/;D͘&ůǇŬƚͿ͕ǁŚŽŝƐĂƌĞůŝĂďůĞĐŽĚĞƌ͕ĂŶĂůǇǌĞĚ
ƚŚĞ ǀŝĚĞŽƚĂƉĞƐ͘ ŶŽƚŚĞƌ ƌĞůŝĂďůĞ ĐŽĚĞƌ ĂŶĂůǇǌĞĚ ϭϬй ŽĨ ƚŚĞ ƚĂƉĞƐ ĨŽƌ
ŝŶƚĞƌƌĂƚĞƌ ƌĞůŝĂďŝůŝƚǇ͖ WĞĂƌƐŽŶ͛Ɛ Z ƌĂŶŐĞĚ ĨƌŽŵ ͘ϴϮ ƚŽ ϵϳ͘ dŚĞ ŵĞƚŚŽĚ
ĚĞǀĞůŽƉĞƌ͘ŝƌŝŶŐĞŶũŽŝŶƚůǇĐŽĚĞĚĨŝǀĞŽĨƚŚĞƚĂƉĞƐ͘dŚĞĐŽĚĞƌƐǁĞƌĞďůŝŶĚ
ƚŽƚŚĞŵŽƚŚĞƌƐ͛ďĂĐŬŐƌŽƵŶĚŝŶĨŽƌŵĂƚŝŽŶ͕ ŝŶĐůƵĚŝŶŐ ƐƵďƐƚĂŶĐĞĂďƵƐĞƐƚĂƚƵƐ
ĂŶĚĂƚƚĂĐŚŵĞŶƚĐůĂƐƐŝĨŝĐĂƚŝŽŶ͘
/Ŷ ƌƚŝĐůĞ ///͕ ƚŚĞ WĂůĞƐƚŝŶŝĂŶŵŽƚŚĞƌƐ ĂŶƐǁĞƌĞĚ Ϯϴ ƋƵĞƐƚŝŽŶƐ ŝŶ Ă ƐĞůĨͲ
ĂƐƐĞƐƐŵĞŶƚ ŵĞĂƐƵƌĞ ŽĨ  ;Ͳ^Z ƌŝĞĨ͖ ŝƌŝŶŐĞŶ͕ sůŝĞŐĞŶ͕ ŝũƚƚĞďŝĞƌ͕ Θ
ůƵĐŬĞƌƐ͕ ϮϬϬϮͿ ƚŚĂƚ ĐŽƌƌĞůĂƚĞƐ ǁŝƚŚ ƚŚĞ ŽƌŝŐŝŶĂů  ĚŝŵĞŶƐŝŽŶƐ ;sůŝĞŐĞŶ͕
>ƵǇƚĞŶ͕ Θ ŝƌŝŶŐĞŶ͕ ϮϬϬϵͿ͘ dŚĞŵŽƚŚĞƌƐ ĞǀĂůƵĂƚĞĚ ŚŽǁ ĐŚĂƌĂĐƚĞƌŝƐƚŝĐ ƚŚĞ
ƐƚĂƚĞŵĞŶƚƐǁĞƌĞƌĞŐĂƌĚŝŶŐƚŚĞŝƌƌĞůĂƚŝŽŶƐŚŝƉƐǁŝƚŚƚŚĞ ŝŶĨĂŶƚŽŶĂϱͲƉŽŝŶƚ
ƐĐĂůĞ ;ϭ с ĂůŵŽƐƚ ŶĞǀĞƌ͖ ϱ с ĂůǁĂǇƐͿ͘ dŚŝƌƚĞĞŶ ƋƵĞƐƚŝŽŶƐ ƚĂƉ ŵŽƚŝŽŶĂů
ǀĂŝůĂďŝůŝƚǇ͕ƐƵĐŚĂƐĞŶũŽǇŵĞŶƚŽĨƚŚĞƌĞůĂƚŝŽŶƐŚŝƉ͕ĂĐĐƵƌĂƚĞŝŶƚĞƌƉƌĞƚĂƚŝŽŶŽĨ
ƚŚĞŝŶĨĂŶƚ͛ƐƐŝŐŶĂůƐ͕ĂŶĚƐĐĂĨĨŽůĚŝŶŐ͖ĂŶĚϭϱŝƚĞŵƐƚĂƉEŽŶͲĂǀĂŝůĂďŝůŝƚǇ͕ƐƵĐŚ
ĂƐůĂĐŬŽĨƉŽƐŝƚŝǀĞŝŶƚĞƌĂĐƚŝŽŶĂŶĚŶŽƚŚĞůƉŝŶŐƚŚĞŝŶĨĂŶƚĂƚƚŝŵĞƐŽĨƐƚƌĞƐƐĨƵů
ĂƌŽƵƐĂů͘/ŶƚŚĞĐƵƌƌĞŶƚƐĂŵƉůĞ͕ƚŚĞƌĞůŝĂďŝůŝƚǇŽĨƚŚĞEŽŶͲĂǀĂŝůĂďŝůŝƚǇƐƵďƐĐĂůĞ
ǁĂƐ ƉŽŽƌ ;ƌŽŶďĂĐŚ͛Ɛ D с ͘ϮϯͿ͕ ĂŶĚ ƚŚƵƐ ŽŶůǇ ƚŚĞ ŵŽƚŝŽŶĂů ǀĂŝůĂďŝůŝƚǇ
ƐƵďƐĐĂůĞ;ƌŽŶďĂĐŚ͛ƐDс͘ϳϴͿǁĂƐƵƐĞĚĂƐĂŶŝŶĚŝĐĂƚŽƌŽĨŝŶƚĞƌĂĐƚŝŽŶƋƵĂůŝƚǇ͘
3.2.8 Translation of the measures 
/ŶƌƚŝĐůĞƐ//ĂŶĚ///͕ƚŚĞĐŚŝůĚŚŽŽĚĂďƵƐĞ͕dt͕ĂŶĚWd^ƋƵĞƐƚŝŽŶŶĂŝƌĞƐǁĞƌĞ
ĂǀĂŝůĂďůĞ ŝŶ ƌĂďŝĐ͘ dŚĞ W^͕ /YͲZ͕ W^^͕ W/͕ ĂŶĚ  ŝŶƐƚƌƵŵĞŶƚƐ ǁĞƌĞ
ƚƌĂŶƐůĂƚĞĚĂŶĚďĂĐŬͲƚƌĂŶƐůĂƚĞĚĨƌŽŵŶŐůŝƐŚƚŽƌĂďŝĐďǇďŝůŝŶŐƵĂůŵĞŵďĞƌƐ
ŽĨ ƚŚĞ ƌĞƐĞĂƌĐŚ ƚĞĂŵ͘ dŚĞ WĂůĞƐƚŝŶĂŶ ŵŽƚŚĞƌƐ͛ W/ ŝŶƚĞƌǀŝĞǁƐ ǁĞƌĞ
ƚƌĂŶƐůĂƚĞĚĨƌŽŵƌĂďŝĐƚŽŶŐůŝƐŚĨŽƌĐŽĚŝŶŐƉƵƌƉŽƐĞƐďǇĂďŝůŝŶŐƵĂůƌĞƐĞĂƌĐŚ
ϲϯ
ŐƌŽƵƉŵĞŵďĞƌ͘&ŽƌĐŽĚŝŶŐƉƵƌƉŽƐĞƐ͕ƚŚĞĐĂƐĞƐƚƵĚǇŵŽƚŚĞƌ͛ƐƚƌĂŶƐĐƌŝďĞĚ/
ǁĂƐ ƚƌĂŶƐůĂƚĞĚ ĨƌŽŵ&ŝŶŶŝƐŚ ƚŽ ŶŐůŝƐŚďǇ ĂĂĐŚĞůŽƌ͛Ɛ ĚĞŐƌĞĞƉƐǇĐŚŽůŽŐǇ
ƐƚƵĚĞŶƚĂŶĚƚŚĞƚƌĂŶƐůĂƚŝŽŶǁĂƐŝŶƐƉĞĐƚĞĚďǇƚŚĞĚŝƐƐĞƌƚĂƚŝŽŶĂƵƚŚŽƌ͘
3.3 Data analysis 
3.3.1 Statistical analysis 
/ŶƌƚŝĐůĞ/͕ĂůůĂŶĂůǇƐĞƐǁĞƌĞƉĞƌĨŽƌŵĞĚďǇƚŚĞĨŝƌƐƚĂƵƚŚŽƌ͕ƵƐŝŶŐ^ W^^ǀĞƌƐŝŽŶ
Ϯϯ͘ &ŝƐŚĞƌ͛Ɛ ĞǆĂĐƚ ƚĞƐƚ͕ ŝŶĚĞƉĞŶĚĞŶƚ ƚͲƚĞƐƚ͕ ĂŶĚ ʖϮ ƚĞƐƚƐ ǁĞƌĞ ƵƐĞĚ ŝŶ
ĐŽŵƉĂƌŝŶŐ ƚŚĞ ƐƵďƐƚĂŶĐĞͲĂďƵƐŝŶŐ ĂŶĚ ĐŽŵƉĂƌŝƐŽŶ ŵŽƚŚĞƌƐ͛ ĂƚƚĂĐŚŵĞŶƚ
ĚŝƐƚƌŝďƵƚŝŽŶƐ͕ ĚŝĨĨĞƌĞŶĐĞƐ ŝŶ ƚŚĞ / ƐƵďƐĐĂůĞƐ͕ ĂŶĚ ŝŶ ĂŶĂůǇǌŝŶŐ ƚŚĞ
ĂƐƐŽĐŝĂƚŝŽŶƐ ďĞƚǁĞĞŶ ĂƚƚĂĐŚŵĞŶƚ ĐůĂƐƐŝĨŝĐĂƚŝŽŶ ĂŶĚ ƐƵďƐƚĂŶĐĞ ĂďƵƐĞ
ƐĞǀĞƌŝƚǇ͘
ŝĨĨĞƌĞŶĐĞƐ ďĞƚǁĞĞŶ ƐƵďƐƚĂŶĐĞͲĂďƵƐŝŶŐ ĂŶĚ ĐŽŵƉĂƌŝƐŽŶ ŵŽƚŚĞƌƐ ŝŶ
ƚĞƌŵƐ ŽĨ ĂƐƐŽĐŝĂƚŝŽŶƐ ďĞƚǁĞĞŶ ĂƚƚĂĐŚŵĞŶƚ ƌĞƉƌĞƐĞŶƚĂƚŝŽŶƐ ĂŶĚ ĞŵŽƚŝŽŶ
ƉƌŽĐĞƐƐŝŶŐ ;WͿ ĂŶĚ ĞŵŽƚŝŽŶĂů ĂǀĂŝůĂďŝůŝƚǇ ;Ϳ ǁĞƌĞ ĂŶĂůǇǌĞĚ ƵƐŝŶŐ Ϯ
;ĂƚƚĂĐŚŵĞŶƚ͗ ^ĞĐƵƌĞ ǀƐ͘ /ŶƐĞĐƵƌĞͿ ǆ Ϯ ;ƐƵďƐƚĂŶĐĞͲĂďƵƐŝŶŐ ǀƐ͘ ĐŽŵƉĂƌŝƐŽŶͿ
ĂŶĂůǇƐĞƐŽĨĐŽǀĂƌŝĂŶĐĞ ;EKsƐͿ͘ &ŝŶĂŶĐŝĂůĚŝĨĨŝĐƵůƚŝĞƐĂŶĚŵĂƚĞƌŶĂůĂŐĞ
ǁĞƌĞĚƵŵŵǇͲĐŽĚĞĚĂŶĚƵƐĞĚĂƐĐŽǀĂƌŝĂƚĞƐ͘ŽŶĨĞƌƌŽŶŝƉŽƐƚͲŚŽĐƚĞƐƚƐǁĞƌĞ
ĐŽŶĚƵĐƚĞĚ ĨŽƌ ƉĂŝƌǁŝƐĞ ĐŽŵƉĂƌŝƐŽŶƐ ǁŚĞŶ ŝŶƚĞƌĂĐƚŝŽŶ ĞĨĨĞĐƚƐ ǁĞƌĞ
ƐŝŐŶŝĨŝĐĂŶƚ͘ ŶĂůǇƐŝƐ ŽĨ ƚŚĞ ĂƐƐŽĐŝĂƚŝŽŶƐ ďĞƚǁĞĞŶ ƚŚĞ ĨŽƵƌ ĂƚƚĂĐŚŵĞŶƚ
ĐĂƚĞŐŽƌŝĞƐ;&͕Ɛ͕͕ĂŶĚĂĐŽŵďŝŶĞĚhͬĐĂƚĞŐŽƌǇͿĂŶĚWĂŶĚĂŵŽŶŐ
ƚŚĞƐƵďƐƚĂŶĐĞͲĂďƵƐŝŶŐŵŽƚŚĞƌƐǁĂƐĐŽŶĚƵĐƚĞĚƵƐŝŶŐĂŶĂĚĚŝƚŝŽŶĂůEKs
ĂŶĚ ŽŶĨĞƌƌŽŶŝ ƉŽƐƚͲŚŽĐ ƚĞƐƚƐ͘ ^ĞǀĞƌĂů W ǀĂƌŝĂďůĞƐ ǁĞƌĞ ƚƌĂŶƐĨŽƌŵĞĚ ƚŽ
ŵĞĞƚ ƐƚĂŶĚĂƌĚƐ ŽĨ ĂĐĐĞƉƚĂďůĞ ƐǇŵŵĞƚƌǇ ĂŶĚ ŬƵƌƚŽƐŝƐ ĨŽƌ ƚŚĞ ƵƐĞ ŽĨ
ƉĂƌĂŵĞƚƌŝĐƚĞƐƚƐ͘
/ŶĂƌƚŝĐůĞƐ//ĂŶĚ///͕ĚĞƐĐƌŝƉƚŝǀĞƐƚĂƚŝƐƚŝĐƐǁĞƌĞĂŶĂůǇǌĞĚďǇƚŚĞĨŝƌƐƚĂƵƚŚŽƌ
ĂŶĚƚŚĞŽƚŚĞƌĂŶĂůǇƐŝƐƉĞƌĨŽƌŵĞĚďǇƚŚĞƚŚŝƌĚĂƵƚŚŽƌ͘/ŶƌƚŝĐůĞ//͕ĂƐƚƌƵĐƚƵƌĂů
ĞƋƵĂƚŝŽŶ ŵŽĚĞůŝŶŐ ;^DͿ ĂƉƉƌŽĂĐŚ ǁĂƐ ƵƐĞĚ ƚŽ ƚĞƐƚ ĚŝƌĞĐƚ ĞĨĨĞĐƚƐ ŽĨ
WĂůĞƐƚŝŶŝĂŶŵŽƚŚĞƌƐ͛ ƐŝŶŐůĞĂŶĚĐƵŵƵůĂƚŝǀĞ ƚƌĂƵŵĂĞǆƉĞƌŝĞŶĐĞƐ ;ĐŚŝůĚŚŽŽĚ
ĞŵŽƚŝŽŶĂů΀΁ĂŶĚƉŚǇƐŝĐĂůĂďƵƐĞ΀W΁ǁŝƚŚƚƌĂƵŵĂƚŝĐǁĂƌĞǀĞŶƚƐ΀dt΁Ϳ
ŽŶŵĂƚĞƌŶĂůƉƌĞŶĂƚĂůǀĂƌŝĂďůĞƐ;ĚĞƉƌĞƐƐŝǀĞĂŶĚWd^ƐǇŵƉƚŽŵƐĂƐǁĞůůĂƐ
ƉĞƌĐĞŝǀĞĚ ƐƚƌĞƐƐͿ ĂŶĚ ŝŶĨĂŶƚ ƐƚƌĞƐƐ ƌĞŐƵůĂƚŝŽŶ ;ŶĞŐĂƚŝǀĞ ĂĨĨĞĐƚŝǀŝƚǇ ĂŶĚ
ƐŽŽƚŚĂďŝůŝƚǇͿ͕ ĂƐ ǁĞůů ĂƐ ŝŶĚŝƌĞĐƚ ĞĨĨĞĐƚƐ ŽĨ ƚƌĂƵŵĂ ĞǆƉĞƌŝĞŶĐĞƐ ŽŶ ŝŶĨĂŶƚ
ƐƚƌĞƐƐ ƌĞŐƵůĂƚŝŽŶ ǀŝĂ ƚŚĞƉƌĞŶĂƚĂů ǀĂƌŝĂďůĞƐ͘ dŚĞ ĂŶĂůǇƐĞƐǁĞƌĞƉĞƌĨŽƌŵĞĚ
ƵƐŝŶŐDƉůƵƐϳ͘ϰ;DƵƚŚĠŶΘDƵƚŚĠŶ͕ϭϵϵϴʹϮϬϭϱͿ͘dƌĂƵŵĂĞǆƉĞƌŝĞŶĐĞƐǁĞƌĞ
ϲϰ
ŝŶĐůƵĚĞĚ ŝŶ ƚŚĞ ŵŽĚĞů ĂƐ ĞǆŽŐĞŶŽƵƐ͕ ĐŽŶƚŝŶƵŽƵƐ ŽďƐĞƌǀĞĚ ǀĂƌŝĂďůĞƐ͕ ĂŶĚ
ƉƌĞŶĂƚĂůǀĂƌŝĂďůĞƐĂŶĚ ŝŶĨĂŶƚƐƚƌĞƐƐ ƌĞŐƵůĂƚŝŽŶĂƐ ůĂƚĞŶƚǀĂƌŝĂďůĞƐ͘&ŝŐƵƌĞϯ
ŝůůƵƐƚƌĂƚĞƐ ƚŚĞ ŵĞĂƐƵƌĞŵĞŶƚ ŵŽĚĞů ĨŽƌ ƚŚĞ ůĂƚĞŶƚ ĐŽŶƐƚƌƵĐƚƐ ĂŶĚ ƚŚĞŝƌ
ŵĂŶŝĨĞƐƚŝŶĚŝĐĂƚŽƌƐ͘


Figure 3. Measure model for latent variables included in Article II structural equation modeling.  
Note. All latent variables allowed to covary freely – covariances not depicted for clarity. Non-standardized/fully 
standardized loadings. All loadings significant at the p < 0.001 level, except for falling reactivity, where for the 
standardized loading p = 0.078. 
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WĂƌĐĞůŝŶŐǁĂƐƵƐĞĚĨŽƌƚŚĞŝŶĚŝĐĂƚŽƌƐŽĨƚŚĞĐŽŶƐƚƌƵĐƚƐŵŽĚĞůĞĚĂƐůĂƚĞŶƚ
ŝŶ ŽƌĚĞƌ ƚŽ ŝŵƉƌŽǀĞ ƌĞůŝĂďŝůŝƚǇ ĂŶĚ ĐŽŵŵƵŶĂůŝƚǇ͕ ĂŶĚ ƚŽ ĚĞĐƌĞĂƐĞ ƚŚĞ
ůŝŬĞůŝŚŽŽĚŽĨĚŝƐƚƌŝďƵƚŝŽŶĂůǀŝŽůĂƚŝŽŶƐĂŶĚůĞǀĞůƐŽĨƚǇƉĞ//ĞƌƌŽƌƐ;ĂŐŽǌǌŝΘ
,ĞĂƚŚĞƌƚŽŶ͕ ϭϵϵϰ͖ >ŝƚƚůĞ͕ ƵŶŶŝŶŐŚĂŵ͕ ^ŚĂŚĂƌ͕ Θ tŝĚĂŵĂŶ͕ ϮϬϬϮ͖ >ŝƚƚůĞ͕
ZŚĞŵƚƵůůĂ͕'ŝďƐŽŶ͕Θ^ĐŚŽĞŵĂŶŶ͕ϮϬϭϯͿ͘ /ŶĨĂŶƚŐĞŶĚĞƌ͕ƉƌĞŵĂƚƵƌŝƚǇ͕ŶĞĞĚ
ĨŽƌŚŽƐƉŝƚĂůƚƌĞĂƚŵĞŶƚ͕ƚŚĞĨĂŵŝůǇ͛ƐŶƵŵďĞƌŽĨĐŚŝůĚƌĞŶ͕ĂŶĚ^^ǁĞƌĞƵƐĞĚ
ĂƐĐŽǀĂƌŝĂƚĞƐ͘
ŽŶĨŝƌŵĂƚŽƌǇ ĨĂĐƚŽƌ ĂŶĂůǇƐĞƐ ;&Ϳ ǁĞƌĞ ĨŝƌƐƚ ƉĞƌĨŽƌŵĞĚ ƚŽ ƚĞƐƚ ƚŚĞ
ĨƵŶĐƚŝŽŶŝŶŐ ĂŶĚ ůĞǀĞů ŽĨ ƵŶŝͲĚŝŵĞŶƐŝŽŶĂůŝƚǇ ŽĨ ƚŚĞ ŵƵůƚŝͲŝƚĞŵ ŵĞĂƐƵƌĞƐ͘
^ĞĐŽŶĚ͕ĂŵĞĂƐƵƌĞŵĞŶƚŵŽĚĞůǁŚĞƌĞƚŚĞůĂƚĞŶƚĐŽŶƐƚƌƵĐƚƐǁĞƌĞĂůůŽǁĞĚƚŽ
ĐŽǀĂƌǇ ĨƌĞĞůǇ ǁĂƐ ĞƐƚŝŵĂƚĞĚ ĂŶĚ ŝƚƐ Ĩŝƚ ǁĂƐ ƚĞƐƚĞĚ͘ dŚŝƌĚ͕ ĂŶŽƚŚĞƌ
ŵĞĂƐƵƌĞŵĞŶƚ ŵŽĚĞů ǁŚĞƌĞ ƚŚĞ ůĂƚĞŶƚ ǀĂƌŝĂďůĞƐ͛ ůŽĂĚŝŶŐƐ ǁĞƌĞ ƐĞƚ ƚŽ
ĞƋƵĂůŝƚǇǁĂƐĞƐƚŝŵĂƚĞĚ͕ĂŶĚ ƚŚĞ ƌĞĚƵĐƚŝŽŶ ŝŶ ĨŝƚǁĂƐĂƐƐĞƐƐĞĚ͘ĨƚĞƌ ƚŚĞƐĞ
ƐƚĞƉƐ͕ ĂŶ Ă ƉƌŝŽƌŝ ƐƉĞĐŝĨŝĞĚ ƐƚƌƵĐƚƵƌĂů ŵŽĚĞů ǁĂƐ ŝŵƉŽƐĞĚ ŽŶ ƚŚĞ
ŵĞĂƐƵƌĞŵĞŶƚŵŽĚĞůƚŽƌĞĨůĞĐƚƚŚĞƌĞƐĞĂƌĐŚŚǇƉŽƚŚĞƐĞƐ͘/ŶƚŚŝƐ͕ƚŚĞƉƌĞŶĂƚĂů
ϲϱ
ǀĂƌŝĂďůĞƐ ǁĞƌĞ ƌĞŐƌĞƐƐĞĚ ŽŶ ƚƌĂƵŵĂ ĞǆƉĞƌŝĞŶĐĞƐ ĂŶĚ ŽŶ ƚŚĞ ŝŶƚĞƌĂĐƚŝŽŶ
ƚĞƌŵƐŽĨǆdtĂŶĚWǆdt͘/ŶĨĂŶƚƐƚƌĞƐƐƌĞŐƵůĂƚŝŽŶǁĂƐƌĞŐƌĞƐƐĞĚ
ŽŶ ƚŚĞ ŵĂƚĞƌŶĂů ƚƌĂƵŵĂ ĂŶĚ ƉƌĞŶĂƚĂů ǀĂƌŝĂďůĞƐ ĂƐ ǁĞůů ĂƐ ŽŶ ƚŚĞŝƌ
ŝŶƚĞƌĂĐƚŝŽŶƐ͘
ĨŝŶĂů^DǁĂƐĞƐƚĂďůŝƐŚĞĚǁŚĞŶƚŚĞĨŝƚĂŶĚƚŚĞƉĂƌĂŵĞƚĞƌƐŝŶƚŚĞŝŶŝƚŝĂů
ŵŽĚĞůǁĞƌĞĞƐƚŝŵĂƚĞĚ͕ĂŶĚŶŽŶƐŝŐŶŝĨŝĐĂŶƚŝŶƚĞƌĂĐƚŝŽŶƉĂƚŚƐǁĞƌĞƌĞŵŽǀĞĚ͘
dŚĞ ĚŝƌĞĐƚ ĂŶĚ ŝŶĚŝƌĞĐƚ ĞĨĨĞĐƚƐ ǁĞƌĞ ĞƐƚŝŵĂƚĞĚ ĨƌŽŵ ƚŚŝƐ ŵŽĚĞů ǀŝĂ ƚŚĞ
ƉƌŽĚƵĐƚŽĨĐŽĞĨĨŝĐŝĞŶƚƐŵĞƚŚŽĚ͕ƵƐŝŶŐĂĨŝƌƐƚͲĂŶĚƐĞĐŽŶĚͲŽƌĚĞƌdĂǇůŽƌƐĞƌŝĞƐ
ĂƉƉƌŽǆŝŵĂƚŝŽŶĨŽƌƚŚĞƐƚĂŶĚĂƌĚĞƌƌŽƌŽĨƚŚĞƉƌŽĚƵĐƚ;DĂĐ<ŝŶŶŽŶ͕>ŽĐŬǁŽŽĚ͕
,ŽĨĨŵĂŶ͕tĞƐƚ͕Θ^ŚĞĞƚƐ͕ϮϬϬϮͿ͘
/Ŷ ƌƚŝĐůĞ ///͕ ĚĂƚĂ ƉƌŽĐĞƐƐŝŶŐǁĂƐ ĐĂƌƌŝĞĚ ŽƵƚǁŝƚŚ ^W^^ ǀĞƌƐŝŽŶ Ϯϰ ĨŽƌ
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ŽĨ WĂůĞƐƚŝŶŝĂŶ ŵŽƚŚĞƌƐ͛ ŚŝŐŚͲƌŝƐŬ ĐĂƌĞŐŝǀŝŶŐ ƌĞƉƌĞƐĞŶƚĂƚŝŽŶƐ ;ZZͿ ǁĂƐ
ĞǆƉůŽƌĞĚƵƐŝŶŐŽƌĚŝŶĂƌǇůĞĂƐƚͲƐƋƵĂƌĞƐ;K>^ͿĞǆƉůŽƌĂƚŽƌǇĨĂĐƚŽƌĂŶĂůǇƐŝƐ;&Ϳ
ŝŶƚŚĞ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͕ŵĞŶƚĂůŚĞĂůƚŚ;ĚĞƉƌĞƐƐŝǀĞ
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ĨŝŶĂŶĐŝĂů ĚŝĨĨŝĐƵůƚŝĞƐ͕ ŶƵŵďĞƌ ŽĨ ĐŚŝůĚƌĞŶ͕ ŝŶĨĂŶƚ ŐĞŶĚĞƌ͕ ƉƌĞŵĂƚƵƌŝƚǇ͕ ĂŶĚ
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ǁĞŝŐŚƚĞĚůĞĂƐƚƐƋƵĂƌĞƐŵĞĂŶƐĂŶĚǀĂƌŝĂŶĐĞĂĚũƵƐƚĞĚĞƐƚŝŵĂƚŝŽŶǁĂƐƵƐĞĚĨŽƌ
ĐŽŶĨŝƌŵĂƚŽƌǇ ĨĂĐƚŽƌ ĂŶĂůǇƐĞƐ ǁŝƚŚ ĐĂƚĞŐŽƌŝĐĂů ŝƚĞŵƐ͘ &ƵůůͲŝŶĨŽƌŵĂƚŝŽŶ
ŵĂǆŝŵƵŵůŝŬĞůŝŚŽŽĚ;&/D>ͿĞƐƚŝŵĂƚŝŽŶǁŝƚŚƌŽďƵƐƚƐƚĂŶĚĂƌĚĞƌƌŽƌƐǁĂƐƵƐĞĚ
ϲϲ
ĨŽƌ Ăůů ŽƚŚĞƌ ĂŶĂůǇƐĞƐ͘ /Ŷ ƌƚŝĐůĞ ///͕ ŵƵůƚŝƉůĞ ŝŵƉƵƚĂƚŝŽŶ ǁŝƚŚ ĐŚĂŝŶĞĚ
ĞƋƵĂƚŝŽŶƐŝŶƚŚĞŵŝĐĞϮ͘ϰϲ͘ϬZƉĂĐŬĂŐĞǁĂƐƵƐĞĚŝŶĂůůĂŶĂůǇƐĞƐ͕ĂƉĂƌƚĨƌŽŵ
ĚĞƐĐƌŝƉƚŝǀĞƐƚĂƚŝƐƚŝĐƐ͘
3.3.2 Qualitative analysis 
ZĞŐĂƌĚŝŶŐƌƚŝĐůĞ///͕ƚŚĞƌĞĂƌĞŶŽƉƌŝŽƌƐƚƵĚŝĞƐƵƐŝŶŐƚŚĞZZƚŽŽůƚŽĂƐƐĞƐƐ
WĂůĞƐƚŝŶŝĂŶ ŵŽƚŚĞƌƐ͛ ĐĂƌĞŐŝǀŝŶŐ ƌĞƉƌĞƐĞŶƚĂƚŝŽŶƐ͘ Ɛ ƐƵĐŚ͕ Ă ĚĞƚĂŝůĞĚ
ƋƵĂůŝƚĂƚŝǀĞĚŝĂƌǇŽĨƚŚĞƌŝƐŬƐĚĞƚĞĐƚĞĚǁŝƚŚƚŚĞZZǁĂƐĐŽŵƉŝůĞĚŝŶŽƌĚĞƌƚŽ
ĞŶƐƵƌĞĂĐƌŽƐƐͲĐƵůƚƵƌĂůůǇƌĞůŝĂďůĞĂƐƐĞƐƐŵĞŶƚŽĨƌĞƉƌĞƐĞŶƚĂƚŝŽŶĂůƌŝƐŬƐ͘dŚŝƐ
ĂůƐŽƐĞƌǀĞĚƚŚĞƉƵƌƉŽƐĞŽĨ ŝĚĞŶƚŝĨǇŝŶŐƉŽƐƐŝďůĞĐŽŶƚĞǆƚͲƐƉĞĐŝĨŝĐ ĨĞĂƚƵƌĞƐ ŝŶ
ƚŚĞŝĚĞŶƚŝĨŝĞĚƌŝƐŬƐ͘ĨƚĞƌĐŽĚŝŶŐƚŚĞŝŶƚĞƌǀŝĞǁƐ͕ƚŚĞĚŝƐƐĞƌƚĂƚŝŽŶĂƵƚŚŽƌƌĞͲ
ƌĞĂĚ ƚŚĞ ĚŝĂƌǇ ƐĞǀĞƌĂů ƚŝŵĞƐ ĂŶĚ ƐƵŵŵĂƌŝǌĞĚ ƌĞĐƵƌƌŝŶŐ ƚŚĞŵĞƐ͘ ZĞŐƵůĂƌ
ǀŝĚĞŽĐĂůůŵĞĞƚŝŶŐƐǁĞƌĞŚĞůĚǁŝƚŚƚŚĞƐĞĐŽŶĚ;WĂůĞƐƚŝŶŝĂŶͿĂƵƚŚŽƌŽĨƌƚŝĐůĞ
///;^͘ŝĂďͿŝŶŽƌĚĞƌƚŽĚŝƐĐƵƐƐƚŚĞƉŽƐƐŝďůĞĐŽŶƚĞǆƚͲƐƉĞĐŝĨŝĐŵĞĂŶŝŶŐƐŽĨƚŚĞ
ƌŝƐŬƐŝŶƚŚĞŵŽƚŚĞƌƐ͛ĐĂƌĞŐŝǀŝŶŐƌĞƉƌĞƐĞŶƚĂƚŝŽŶƐ͘
/ŶƌƚŝĐůĞ/s͕ƚŚĞĚŝƐƐĞƌƚĂƚŝŽŶĂƵƚŚŽƌĂŶĂůǇǌĞĚƚŚĞƉƐǇĐŚŽƚŚĞƌĂƉǇĚĂƚĂ/Ŷ
ƐĞĂƌĐŚ ŽĨ /ŶƐĞĐƵƌĞ͕ ,,͕ ĂŶĚ WƌĞͲŵĞŶƚĂůŝǌŝŶŐ ŝŶƐƚĂŶĐĞƐ ǀŝĂ ƚŚƌĞĞ ƐĞƉĂƌĂƚĞ
ƌŽƵŶĚƐ ŽĨ ƚŚĞŽƌǇͲŐƵŝĚĞĚ ĐŽŶƚĞŶƚ ĂŶĂůǇƐŝƐ͘ dŚĞ ƉƌĞĚĞĨŝŶĞĚ ƚŚĞŽƌĞƚŝĐĂů
ĐŽŶĐĞƉƚƐǁĞƌĞ ĐƌŝƚĞƌŝĂ ĨŽƌ ĨŽƌŵĂƚŝŽŶŽĨ ƚŚĞŵĂŝŶ ĐĂƚĞŐŽƌŝĞƐ͕ǁŚĞƌĞĂƐ ƚŚĞ
ĨŽƌŵĂƚŝŽŶ ŽĨ ƚŚĞ ƐƵďĐĂƚĞŐŽƌŝĞƐ ǁĂƐ ĚĂƚĂͲĚƌŝǀĞŶ͗ ƚŚĞŵĂƚŝĐĂůůǇ ƐŝŵŝůĂƌ
ŝŶƐƚĂŶĐĞƐ ǁĞƌĞ ƉůĂĐĞĚ ŝŶƚŽ ƚŚĞ ƐĂŵĞ ƐƵďĐĂƚĞŐŽƌǇ ĂŶĚ ƚŚĞǇ ǁĞƌĞ ŶĂŵĞĚ
ďĂƐĞĚŽŶĐŽŵŵŽŶĨĞĂƚƵƌĞƐŽĨƚŚĞŝŶƐƚĂŶĐĞƐ͘dŚƵƐ͕ƚŚĞƐƵďĐĂƚĞŐŽƌŝĞƐƌĞĨůĞĐƚ
ĐĂƐĞͲƐƉĞĐŝĨŝĐ ŵĂŶŝĨĞƐƚĂƚŝŽŶƐ ŽĨ ƚŚĞ ƚŚĞŽƌǇͲĚĞĨŝŶĞĚ ƌĞƉƌĞƐĞŶƚĂƚŝŽŶĂů ƌŝƐŬƐ͘
dŚĞ ƉůĂĐĞŵĞŶƚ ŝŶƚŽŵĂŝŶ ĐĂƚĞŐŽƌŝĞƐǁĂƐ ŶŽƚŵƵƚƵĂůůǇ ĞǆĐůƵƐŝǀĞ ;Ğ͘Ő͕͘ ƚŚĞ
ƐĂŵĞ ŝŶƐƚĂŶĐĞ ĐŽƵůĚ ƌĞĐĞŝǀĞ ĂŶ /ŶƐĞĐƵƌĞ͕ ,,͕ ĂŶĚ WƌĞͲŵĞŶƚĂůŝǌŝŶŐ
ĐĂƚĞŐŽƌŝǌĂƚŝŽŶͿ͘tŝƚŚŝŶĂŵĂŝŶĐĂƚĞŐŽƌǇ͕ĂŶŝŶƐƚĂŶĐĞĐŽƵůĚŽŶůǇďĞĂƐƐŝŐŶĞĚ
ƚŽŽŶĞƐƵďĐĂƚĞŐŽƌǇ͘
ŵĞƚŚŽĚŽĨĐŽŶƐƚĂŶƚĐŽŵƉĂƌŝƐŽŶǁĂƐƵƐĞĚŝŶŽƌĚĞƌƚŽĞŶƐƵƌĞĐŽŚĞƌĞŶƚ
ĐĂƚĞŐŽƌǇĨŽƌŵĂƚŝŽŶ͖ƚŚĂƚŝƐ͕ĂŶŝŶƐƚĂŶĐĞǁĂƐĐŽŵƉĂƌĞĚƚŽŽƚŚĞƌŝŶƐƚĂŶĐĞƐŝŶ
ƚŚĞ ƐƵďĐĂƚĞŐŽƌǇ͕ ƚŚŽƐĞ ŝŶ ŽƚŚĞƌ ĐĂŶĚŝĚĂƚĞ ƐƵďĐĂƚĞŐŽƌŝĞƐ͕ ĂŶĚ ƚŽ ƚŚĞ
ƚŚĞŽƌĞƚŝĐĂů ĐƌŝƚĞƌŝĂ ĨŽƌ ŝŶĐůƵƐŝŽŶͬĞǆĐůƵƐŝŽŶ ;ŽĞŝũĞ͕ ϮϬϬϮ͖ DĂǇƌŝŶŐ͕ ϮϬϭϰͿ͘
ZĞŐƵůĂƌ ŵĞĞƚŝŶŐƐ ǁĞƌĞ ŚĞůĚ ǁŝƚŚ ƚŚĞ ƐĞĐŽŶĚ ĂƵƚŚŽƌ ŽĨ ƌƚŝĐůĞ /s ;:͘
tĂŚůƐƚƌƂŵͿ ŝŶ ŽƌĚĞƌ ƚŽĚŝƐĐƵƐƐ ĂŶĚ ƌĞǀŝƐĞ ƚŚĞ ĐĂƚĞŐŽƌŝǌĂƚŝŽŶ͘ dŽ ĞŶŚĂŶĐĞ
ƚƌƵƐƚǁŽƌƚŚŝŶĞƐƐŽĨƚŚĞĐůĂƐƐŝĨŝĐĂƚŝŽŶ͕ƐĂƚƵƌĂƚŝŽŶŽĨƚŚĞĂŶĂůǇƐŝƐǁĂƐƚĞƐƚĞĚďǇ
ŝŶŝƚŝĂůůǇ ĐĂƚĞŐŽƌŝǌŝŶŐ ƚŚĞ ĨŝƌƐƚ ϱϬй ŽĨ ƚŚĞ ĚĂƚĂ͕ ĂŶĚ ƵƐŝŶŐ ƚŚĞ ĞƐƚĂďůŝƐŚĞĚ
ĐĂƚĞŐŽƌŝǌĂƚŝŽŶ ŝŶ ƚŚĞ ĂŶĂůǇƐŝƐ ŽĨ ƚŚĞ ƐĞĐŽŶĚ ŚĂůĨ ŽĨ ƚŚĞ ĚĂƚĂ͘ Ɛ Ăůů ƚŚĞ
ϲϳ
ŝŶƐƚĂŶĐĞƐŝŶƚŚĞƐĞĐŽŶĚŚĂůĨŽĨƚŚĞĚĂƚĂĨŝƚƚŚĞĞƐƚĂďůŝƐŚĞĚĐĂƚĞŐŽƌŝĞƐŝŶĂůů
ƚŚƌĞĞƌŽƵŶĚƐŽĨĂŶĂůǇƐŝƐ͕ƚŚĞƚĞƐƚŝŶŐƐŚŽǁĞĚƚŚĂƚƚŚĞĂŶĂůǇƐŝƐǁĂƐƐĂƚƵƌĂƚĞĚ͘
&ŝŶĂůůǇ͕ ƚŚĞ ĨƌĞƋƵĞŶĐŝĞƐ ŽĨ ƚŚĞ ŝŶƐƚĂŶĐĞƐ ĂƐƐŝŐŶĞĚ ƚŽ ƚŚĞ ŵĂŝŶ ĂŶĚ
ƐƵďĐĂƚĞŐŽƌŝĞƐĂƐǁĞůůĂƐƚŚĞĐŽŝŶĐŝĚĞŶĐĞƐŽĨĐĂƚĞŐŽƌŝǌĂƚŝŽŶƐĂƐƐŝŐŶĞĚƚŽƚŚĞ
ƐĂŵĞŝŶƐƚĂŶĐĞƐǁĞƌĞƐƵŵŵĂƌŝǌĞĚ͘
3.4 Ethical considerations 
dŚĞƐƚƵĚǇƉůĂŶĨŽƌĚĂƚĂƵƐĞĚŝŶƌƚŝĐůĞ/ǁĂƐĂƉƉƌŽǀĞĚďǇƚŚĞĞƚŚŝĐĂůďŽĂƌĚƐ
ŽĨƚŚĞĐŝƚǇŽĨdĂŵƉĞƌĞ͕&ŝŶůĂŶĚ͕ĂŶĚWćŝũćƚͲ,ćŵĞ,ŽƐƉŝƚĂůŝƐƚƌŝĐƚ͕&ŝŶůĂŶĚ͕ŝŶ
ϮϬϬϯ͘dŚĞƐƚƵĚǇƉůĂŶĨŽƌĚĂƚĂƵƐĞĚŝŶƌƚŝĐůĞƐ//ĂŶĚ///ǁĂƐĂƉƉƌŽǀĞĚďǇƚŚĞ
ĞƚŚŝĐĂůďŽĂƌĚŽĨ,ĞůƐŝŶŬŝĂŶĚhƵƐŝŵĂĂ,ŽƐƉŝƚĂůŝƐƚƌŝĐƚ͕&ŝŶůĂŶĚ͕ŝŶϮϬϭϭĂŶĚ
ƚŚĞƌĞƐĞĂƌĐŚďŽĂƌĚŽĨƚŚĞ/ƐůĂŵŝĐhŶŝǀĞƌƐŝƚǇŽĨ'ĂǌĂ͕WĂůĞƐƚŝŶĞ͕ŝŶϮϬϭϯ͘dŚĞ
ĨĂŵŝůǇ ƐĞƌǀŝĐĞ ƵŶŝƚ ŽĨ ƚŚĞ ĐŝƚǇ ŽĨ ,ĞůƐŝŶŬŝ ĞǀĂůƵĂƚĞĚ ĂŶĚ ĂƉƉƌŽǀĞĚ ƚŚĞ
ĞƚŚŝĐĂůŝƚǇŽĨƚŚĞƐƚƵĚǇƉůĂŶĨŽƌƌƚŝĐůĞ/sŝŶϮϬϭϲ͘
ZĞƐĞĂƌĐŚ ƉůĂŶŶŝŶŐ͕ ƌĞĐƌƵŝƚŵĞŶƚ ŽĨ ƉĂƌƚŝĐŝƉĂŶƚƐ͕ ĚĂƚĂ ĐŽůůĞĐƚŝŽŶ͕ ĂŶĚ
ƌĞƉŽƌƚŝŶŐ ŽĨ ƌĞƐƵůƚƐ ǁĞƌĞ ĐŽŶĚƵĐƚĞĚ ĂĐĐŽƌĚŝŶŐ ƚŽ ŵĞƌŝĐĂŶ WƐǇĐŚŽůŽŐŝĐĂů
ƐƐŽĐŝĂƚŝŽŶ;W͕ϮϬϬϯͬϮϬϭϲͿĞƚŚŝĐĂůĐŽŶƐŝĚĞƌĂƚŝŽŶƐĂŶĚƚŚĞĚĞĐůĂƌĂƚŝŽŶŽĨ
,ĞůƐŝŶŬŝ;'ĞŶĞƌĂůƐƐĞŵďůǇŽĨƚŚĞtŽƌůĚDĞĚŝĐĂůƐƐŽĐŝĂƚŝŽŶ͕ϮϬϭϯ͖tŽƌůĚ
DĞĚŝĐĂůƐƐŽĐŝĂƚŝŽŶ͕ϮϬϬϭͿ͘ƐƚŚĞŵŽƚŚĞƌƐŝŶƌƚŝĐůĞƐ/ĂŶĚ/sǁĞƌĞĞŶƌŽůůĞĚ
ŝŶƉƐǇĐŚŽůŽŐŝĐĂůƚƌĞĂƚŵĞŶƚ͕ŝƚǁĂƐƐƉĞĐŝĨŝĐĂůůǇĞŵƉŚĂƐŝǌĞĚƚŚĂƚƚŚĞŝƌĚĞĐŝƐŝŽŶ
ĂďŽƵƚǁŚĞƚŚĞƌ Žƌ ŶŽƚ ƚŽ ƉĂƌƚŝĐŝƉĂƚĞǁŽƵůĚ ŶŽƚ ĂĨĨĞĐƚ ƚŚĞŝƌ ƚƌĞĂƚŵĞŶƚ͘ /Ŷ
ƐƚƵĚǇŝŶŐ ǀƵůŶĞƌĂďůĞŵŽƚŚĞƌƐ ĂŶĚ ŝŶĨĂŶƚƐ ĂŶĚ ƉƌŽďŝŶŐ ĂďŽƵƚ ƐĞŶƐŝƚŝǀĞ ĂŶĚ
ƉŽƐƐŝďůĞƐƚƌĞƐƐͲƉƌŽǀŽŬŝŶŐŵĂƚƚĞƌƐ;Ğ͘Ő͕͘ƚƌĂƵŵĂĞǆƉĞƌŝĞŶĐĞƐ͕ŵĞŶƚĂůŚĞĂůƚŚ͕
ĂŶĚƉĂƌĞŶƚŝŶŐͿƚŚĞŵŽƚŚĞƌƐǁĞƌĞƉƌŽǀŝĚĞĚǁŝƚŚƚŚĞŽƉƚŝŽŶƚŽĐŽŶƚĂĐƚĞŝƚŚĞƌ
ĂƌĞƐĞĂƌĐŚĞƌ͕ƌĞƐĞĂƌĐŚĂƐƐŝƐƚĂŶƚ͕ŽƌƚŚĞŝƌƚƌĞĂƚŝŶŐĐůŝŶŝĐŝĂŶǁŝƚŚĂŶǇƚŚŽƵŐŚƚƐ
ƚŚĞǇǁĂŶƚĞĚƚŽĚŝƐĐƵƐƐĂĨƚĞƌƚŚĞƌĞƐĞĂƌĐŚǀŝƐŝƚƐ͘
ĨĨŽƌƚƐǁĞƌĞŵĂĚĞƚŽ ůŝŵŝƚƚŚĞďƵƌĚĞŶŽĨƌĞƐĞĂƌĐŚǀŝƐŝƚƐĨŽƌĂůůŵŽƚŚĞƌƐ
;Ğ͘Ő͕͘ůŝŵŝƚŝŶŐǀŝƐŝƚůĞŶŐƚŚ͕ŶŽƚĞŶĚŝŶŐǁŝƚŚƋƵĞƐƚŝŽŶƐĂďŽƵƚƚƌĂƵŵĂͿ͕ĂŶĚƚŽ
ĞŶƐƵƌĞ ƚŚĂƚŵĂƚĞƌŶĂůĂŶĚ ŝŶĨĂŶƚŶĞĞĚƐĚƵƌŝŶŐ ƚŚĞǀŝƐŝƚƐǁĞƌĞĂƚƚĞŶĚĞĚƚŽ͘
ZĞŐĂƌĚŝŶŐ ƚŚĞ WĂůĞƐƚŝŶŝĂŶ ŵŽƚŚĞƌƐ ŝŶ ƌƚŝĐůĞƐ // Θ ///͕ ƚŚĞ ĨŝĞůĚǁŽƌŬ ǁĂƐ
ƉůĂŶŶĞĚ ƚŽŐĞƚŚĞƌ ǁŝƚŚ ůŽĐĂů ƉƌŽĨĞƐƐŝŽŶĂůƐ ƚŽ ĞŶƐƵƌĞ ĐŽŶƚĞǆƚͲĂƉƉƌŽƉƌŝĂƚĞ
ƌĞƐĞĂƌĐŚ ĐŽŶĚƵĐƚ͘ ZĞŐĂƌĚŝŶŐ ƌƚŝĐůĞ /s͕ ƚŚĞ ŝŶĨŽƌŵĞĚ ĐŽŶƐĞŶƚ ŽĨ ƚŚĞ ĐĂƐĞ
ƐƚƵĚǇŵŽƚŚĞƌĨŽƌƉĂƌƚŝĐŝƉĂƚŝŽŶŝŶƚŚĞƌĞƐĞĂƌĐŚǁĂƐƌĞƋƵĞƐƚĞĚĂƚƚŚĞĞŶĚŽĨ
ƚŚĞƉƐǇĐŚŽƚŚĞƌĂƉǇƉƌŽĐĞƐƐ͕ ƚŚƵƐ ŝŵƉĂĐƚŝŶŐ ƚŚĞ ƚŚĞƌĂƉĞƵƚŝĐ ƌĞůĂƚŝŽŶƐŚŝƉĂƐ
ůŝƚƚůĞ ĂƐ ƉŽƐƐŝďůĞ͘ dŚĞŵŽƚŚĞƌ ƌĞĂĚ ƚŚĞ ĚĞƐĐƌŝƉƚŝŽŶ ŽĨ ŚĞƌ ĨĂŵŝůǇ ĂŶĚ ƚŚĞ
ϲϴ
ƉƐǇĐŚŽƚŚĞƌĂƉǇ ƉƌŽĐĞƐƐ ƉƌŝŽƌ ƚŽ ƚŚĞ ƉƵďůŝĐĂƚŝŽŶ ŽĨ ƌƚŝĐůĞ /s͕ ƚŽ ĞŶƐƵƌĞ
ĂŶŽŶǇŵŝƚǇ͘
ϲϵ
4 RESULTS 
/Ŷ ŝŶƚĞƌƉƌĞƚŝŶŐƚŚĞƌĞƐƵůƚƐ͕ ŝƚƐŚŽƵůĚďĞŶŽƚĞĚƚŚĂƚ ƚŚĞǇǁĞƌĞĂƌƌŝǀĞĚĂƚďǇ
ĚŝĨĨĞƌĞŶƚŵĞĂŶƐ͖ ƚŚĂƚ ŝƐ͕ ƋƵĂŶƚŝƚĂƚŝǀĞ ;ƌƚŝĐůĞƐ /͕ //͕ ĂŶĚ ///Ϳ ĂŶĚƋƵĂůŝƚĂƚŝǀĞ
;ƌƚŝĐůĞƐ///ĂŶĚ/sͿĂŶĂůǇƐĞƐŽĨƚŚĞĚĂƚĂ͘tŚŝůĞƚŚĞƋƵĂŶƚŝƚĂƚŝǀĞĂŶĂůǇƐĞƐĂůůŽǁ
ĨŽƌŝŶĨĞƌĞŶĐĞƐƌĞŐĂƌĚŝŶŐƉƌĞǀĂůĞŶĐĞŽĨƚŚĞƉŚĞŶŽŵĞŶĂŝŶƚŚĞƐƚƵĚŝĞĚŐƌŽƵƉƐ͕
ĂŶĚƐƚƌŝǀĞƐƚŽŐĞŶĞƌĂůŝǌĞƚŚĞƌĞƐƵůƚƐ;ǁŚŝůĞĂĐŬŶŽǁůĞĚŐŝŶŐƚŚĞůŝŵŝƚĂƚŝŽŶƐŽĨ
ƐƵĐŚ ŐĞŶĞƌĂůŝǌĂƚŝŽŶƐͿ͕ ƚŚĞƋƵĂůŝƚĂƚŝǀĞ ƌĞƐƵůƚƐ͕ ĂŶĚƉĂƌƚŝĐƵůĂƌůǇ ƚŚŽƐĞŽĨ ƚŚĞ
ĐĂƐĞ ƐƚƵĚǇ͕ ĚŽ ŶŽƚ ĐŽŵŵƵŶŝĐĂƚĞ ƉƌĞǀĂůĞŶĐĞ ŽĨ ƚŚĞ ƐƚƵĚŝĞĚ ƉŚĞŶŽŵĞŶĂ
ĂŵŽŶŐŽƚŚĞƌŵŽƚŚĞƌƐ͘,ŽǁĞǀĞƌ͕ƚŚĞǇĂƌĞƌĞƉŽƌƚĞĚŚĞƌĞƉĂƌƚůǇĂůŽŶŐƐŝĚĞƚŚĞ
ƋƵĂŶƚŝƚĂƚŝǀĞ ƌĞƐƵůƚƐ ŝŶ ŽƌĚĞƌ ƚŽ ĐŽŵƉĂƌĞ ƚŚĞ ƌŝƐŬ ƉƌŽĨŝůĞƐ ŽĨ ƚŚĞ ƐƚƵĚŝĞĚ
ŵŽƚŚĞƌƐ͘/ŶĂĚĚŝƚŝŽŶƚŽƉƌŽĚƵĐŝŶŐŬŶŽǁůĞĚŐĞŽĨƚŚĞƋƵĂůŝƚǇĂŶĚĐŽŶƚĞŶƚŽĨ
ŵĞŶƚĂůƌĞƉƌĞƐĞŶƚĂƚŝŽŶƐĂŵŽŶŐƚŚĞƐƚƵĚŝĞĚŵŽƚŚĞƌƐ͕ƚŚĞƋƵĂůŝƚĂƚŝǀĞƌĞƐƵůƚƐ
ĐĂŶ ƐĞƌǀĞ ĂƐ ĚŝƐĐŽǀĞƌĞĚ ƉĂƚƚĞƌŶƐ ŽĨ ƌŝƐŬ͕ ƚŚĞ Ĩŝƚ ŽĨ ǁŚŝĐŚ ĂŵŽŶŐ ŽƚŚĞƌ
ŝŶĚŝǀŝĚƵĂůƐĐĂŶďĞƐƚƵĚŝĞĚŝŶƐƵďƐĞƋƵĞŶƚƌĞƐĞĂƌĐŚ;DĂǇƌŝŶŐ͕ϮϬϬϳͿ͘
4.1 Trauma experiences, mental health symptoms, and 
additional stressors 
dŚĞ ĨŝƌƐƚ ƚĂƐŬ ǁĂƐ ƚŽ ĞǆƉůŽƌĞ ƚŚĞ ƉƌĞǀĂůĞŶĐĞͬŽĐĐƵƌƌĞŶĐĞ ŽĨ ƚƌĂƵŵĂ
ĞǆƉĞƌŝĞŶĐĞƐ͕ŵĞŶƚĂůŚĞĂůƚŚƐǇŵƉƚŽŵƐ͕ĂŶĚĂĚĚŝƚŝŽŶĂůƐƚƌĞƐƐŽƌƐĂŵŽŶŐƚŚĞ
ƐƵďƐƚĂŶĐĞͲĂďƵƐŝŶŐ;ƌƚŝĐůĞ/Ϳ͕ǁĂƌͲĞǆƉŽƐĞĚWĂůĞƐƚŝŶŝĂŶ;ƌƚŝĐůĞƐ//ĂŶĚ///Ϳ͕ĂŶĚ
ĐĂƐĞƐƚƵĚǇ;ƌƚŝĐůĞ/sͿŵŽƚŚĞƌƐ͘
4.1.1 Trauma experiences 
/Ŷ ƚŚĞŝƌĚƵůƚƚƚĂĐŚŵĞŶƚ /ŶƚĞƌǀŝĞǁ ;/Ϳ͕ ƚŚĞ ƐƵďƐƚĂŶĐĞͲĂďƵƐŝŶŐŵŽƚŚĞƌƐ
ƌĞƉŽƌƚĞĚƐŝŐŶŝĨŝĐĂŶƚůǇŵŽƌĞĐŚŝůĚŚŽŽĚƐĞǆƵĂůŽƌƉŚǇƐŝĐĂůĂďƵƐĞĞǆƉĞƌŝĞŶĐĞƐ
;ϭϵ͘ϬйͿďǇƚŚĞŝƌĐĂƌĞŐŝǀĞƌƐƚŚĂŶƚŚĞĐŽŵƉĂƌŝƐŽŶŵŽƚŚĞƌƐ;ϬйͿ͘dŚĞǇĨƵƌƚŚĞƌ
ƌĞƉŽƌƚĞĚ ƐŝŐŶŝĨŝĐĂŶƚůǇŵŽƌĞ ƚƌĂƵŵĂĞǆƉĞƌŝĞŶĐĞƐ ŝŶĨůŝĐƚĞĚďǇŽƚŚĞƌ ƉĞƌƐŽŶƐ
ŽǀĞƌƚŚĞŝƌůŝĨĞĐŽƵƌƐĞ;ϯϵ͘ϱйͿƚŚĂŶƚŚĞĐŽŵƉĂƌŝƐŽŶŵŽƚŚĞƌƐ;Ϯ͘ϬйͿ͘
dŚĞWĂůĞƐƚŝŶŝĂŶŵŽƚŚĞƌƐǁĞƌĞƉƌŽďĞĚĂďŽƵƚĐŚŝůĚŚŽŽĚĂďƵƐĞ͘ůŵŽƐƚƚǁŽ
ƚŚŝƌĚƐ;ϲϱ͘ϲйͿŽĨƚŚĞŵŽƚŚĞƌƐƌĞƉŽƌƚĞĚĞǆƉĞƌŝĞŶĐĞƐŽĨĞŵŽƚŝŽŶĂůĂďƵƐĞďǇ
ϳϬ
ĞŝƚŚĞƌƚŚĞŝƌŵŽƚŚĞƌŽƌĨĂƚŚĞƌ͘ǆƉĞƌŝĞŶĐĞƐŽĨƉŚǇƐŝĐĂůĂďƵƐĞǁĞƌĞĞǀĞŶŵŽƌĞ
ĐŽŵŵŽŶ͕ĂƐϳϳ͘ϲйŽĨƚŚĞŵŽƚŚĞƌƐƌĞƉŽƌƚĞĚŚĂǀŝŶŐĞǆƉĞƌŝĞŶĐĞƐƐƵĐŚĂƐďĞŝŶŐ
ƐůĂƉƉĞĚŽƌďĞĂƚĞŶ͘&ƵƌƚŚĞƌ͕ƚŚĞŵŽƚŚĞƌƐ͛ĞǆƉŽƐƵƌĞƚŽƚƌĂƵŵĂƚŝĐǁĂƌĞǀĞŶƚƐ
ƉƌŝŽƌ ƚŽ ƉƌĞŐŶĂŶĐǇ ĂŶĚ ĂĨƚĞƌ ŚĂǀŝŶŐ ƚŚĞ ŝŶĨĂŶƚ ǁĂƐ ĞǆĂŵŝŶĞĚ͘ WƌŝŽƌ ƚŽ
ƉƌĞŐŶĂŶĐǇ͕ĂůŵŽƐƚĂůůŽĨƚŚĞŵŽƚŚĞƌƐ;ϵϲ͘ϲйͿƌĞƉŽƌƚĞĚĞǆƉŽƐƵƌĞƚŽǁĂƌĨĂƌĞ͘
/ŶũƵƌǇƚŽƐĞůĨĂŶĚŽƚŚĞƌƐ;ϴϭ͘ϱйͿĂŶĚůŽƐŝŶŐĂĐůŽƐĞƉĞƌƐŽŶ;ϲϵ͘ϯйͿǁĞƌĞĂůƐŽ
ǀĞƌǇ ĐŽŵŵŽŶ͘ WŽƐƚŶĂƚĂůůǇ͕ ƉƌĂĐƚŝĐĂůůǇ Ăůů ;ϵϴ͘ϬйͿ ŽĨ ƚŚĞ ŵŽƚŚĞƌƐ ŝŶ ƚŚĞ
ƐƵďƐĂŵƉůĞ ŝŶ ƌƚŝĐůĞ /// ƌĞƉŽƌƚĞĚ ĞǆƉŽƐƵƌĞ ƚŽ ǁĂƌĨĂƌĞ ǁŝƚŚ ƚŚĞŝƌ ŝŶĨĂŶƚƐ͘
ŝƐƉůĂĐĞŵĞŶƚ;ϴϴ͘ϬйͿĂŶĚĞǆƉŽƐƵƌĞƚŽƐĞƌŝŽƵƐŚĞĂůƚŚƚŚƌĞĂƚƐ;ϳϮ͘ϬйͿǁĞƌĞ
ĂůƐŽĐŽŵŵŽŶ͘
dŚĞĐĂƐĞƐƚƵĚǇŵŽƚŚĞƌ͕<Ăƚŝ͕ĚŝĚŶŽƚƌĞƉŽƌƚĂŶǇĞǆƉĞƌŝĞŶĐĞƐƚŚĂƚǁŽƵůĚďĞ
ĐůĂƐƐŝĨŝĞĚĂƐƚƌĂƵŵĂƚŝĐŝŶƚŚĞŽƌŝŐŝŶĂů^ĞĐƵƌĞͬ/ŶƐĞĐƵƌĞĐŽĚŝŶŐƐǇƐƚĞŵŽĨƚŚĞ
/͕ ƐƵĐŚ ĂƐ ƉŚǇƐŝĐĂůͬƐĞǆƵĂů ĂďƵƐĞ ďǇ ĐĂƌĞŐŝǀĞƌƐ Žƌ ůŽƐƐ ŽĨ Ă ƉƌŝŵĂƌǇ
ĐĂƌĞŐŝǀĞƌ͘ /ŶƐƚĞĂĚ͕ <Ăƚŝ͛Ɛ ŝŶƚĞƌǀŝĞǁ ƌĞǀĞĂůĞĚ ŚĞƌ ƉĂƌĞŶƚƐ͛ ŚŽƐƚŝůĞ ĂŶĚ
ĨĞĂƌĨƵůͬŚĞůƉůĞƐƐƌĞƐƉŽŶƐĞƐƚŽŚĞƌĂƚƚĂĐŚŵĞŶƚŶĞĞĚƐ͘

4.1.2 Mental health symptoms 
WƌĞͲ ĂŶĚ ƉŽƐƚŶĂƚĂů ŵĞŶƚĂů ŚĞĂůƚŚ ǁĂƐ ĂƐƐĞƐƐĞĚ ĂŵŽŶŐ ƚŚĞ WĂůĞƐƚŝŶŝĂŶ
ŵŽƚŚĞƌƐ͘ ĞƉƌĞƐƐŝǀĞ ƐǇŵƉƚŽŵƐ ŝŶ ƉĂƌƚŝĐƵůĂƌǁĞƌĞŚŝŐŚůǇ ƉƌĞǀĂůĞŶƚ ĚƵƌŝŶŐ
ƉƌĞŐŶĂŶĐǇ ĂŶĚ ƉŽƐƚƉĂƌƚƵŵ͘ KǀĞƌ ŚĂůĨ ;ϱϭ͘ϱйͿ ŽĨ ƚŚĞŵŽƚŚĞƌƐ ŝŶ ƌƚŝĐůĞ //
ƌĞƉŽƌƚĞĚ ĐůŝŶŝĐĂů ůĞǀĞůƐ ŽĨ ƉƌĞŶĂƚĂů ĚĞƉƌĞƐƐŝǀĞ ƐǇŵƉƚŽŵƐ͕ ϭϴ͘ϰй ƌĞƉŽƌƚĞĚ
ĚŝĂŐŶŽƐƚŝĐůĞǀĞůƐŽĨWd^ƐǇŵƉƚŽŵƐ͕ĂŶĚŵŽƌĞƚŚĂŶĞŝŐŚƚŽƵƚŽĨƚĞŶƌĞƉŽƌƚĞĚ
ƉƌĞŶĂƚĂůƐƚƌĞƐƐůĞǀĞůƐƚŚĂƚĞǆĐĞĞĚĞĚƉƌĞǀŝŽƵƐůǇƌĞƉŽƌƚĞĚĨĞŵĂůĞŵĞĂŶƐĐŽƌĞƐ
;ŽŚĞŶ͕ϭϵϵϰͿ͘
ŵŽŶŐƚŚĞƐƵďƐĂŵƉůĞŽĨŵŽƚŚĞƌƐŝŶƌƚŝĐůĞ///͕ĐůŝŶŝĐĂůůĞǀĞůƐŽĨƉƌĞŶĂƚĂů
ĚĞƉƌĞƐƐŝǀĞ ĂŶĚWd^ ƐǇŵƉƚŽŵƐǁĞƌĞ ƌĞůĂƚŝǀĞůǇ ƐŝŵŝůĂƌ ;ϱϰ͘ϬйĂŶĚϭϰ͘ϲй͕
ƌĞƐƉĞĐƚŝǀĞůǇͿƚŽƚŚŽƐĞŝŶƚŚĞǁŚŽůĞƐĂŵƉůĞ͘dŚĞƌĞǁĂƐĂƐůŝŐŚƚŝŶĐƌĞĂƐĞŝŶƚŚĞ
ůĞǀĞůŽĨƉŽƐƚŶĂƚĂůƐǇŵƉƚŽŵƐ͕ǁŝƚŚƐŝǆŽƵƚŽĨƚĞŶŵŽƚŚĞƌƐƌĞƉŽƌƚŝŶŐĚŝĂŐŶŽƐƚŝĐ
ůĞǀĞůƐ ŽĨ ĚĞƉƌĞƐƐŝǀĞ ƐǇŵƉƚŽŵƐ͕ ĂŶĚ ϭϲ͘Ϭй ƌĞƉŽƌƚŝŶŐ ƐƵĐŚ ůĞǀĞůƐ ŽĨ Wd^
ƐǇŵƉƚŽŵƐ͘
4.1.3 Additional stressors 
dŚĞƐƵďƐƚĂŶĐĞͲĂďƵƐŝŶŐŵŽƚŚĞƌƐǁĞƌĞǇŽƵŶŐĞƌ͕ŵŽƌĞŽĨƚĞŶƐŝŶŐůĞ͕ĂŶĚŚĂĚ
ůŽǁĞƌĞĚƵĐĂƚŝŽŶ͕ŵŽƌĞĨŝŶĂŶĐŝĂůĚŝĨĨŝĐƵůƚŝĞƐ͕ĂŶĚŵŽƌĞƵŶƐƚĂďůĞũŽďƐƚĂƚƵƐĞƐ
ƚŚĂŶƚŚĞŝƌĐŽŵƉĂƌŝƐŽŶƐ͘
ϳϭ
ŽŶĐĞƌŶŝŶŐ ƚŚĞ WĂůĞƐƚŝŶŝĂŶ ŵŽƚŚĞƌƐ͕ ĂůŵŽƐƚ Ăůů ;ϵϵ͘ϰйͿ ƌĞƉŽƌƚĞĚ ƚŚĞ
ĨĂŵŝůǇ ĂƐ ŚĂǀŝŶŐ ŵŽĚĞƌĂƚĞ ƚŽ ŚŝŐŚ ĨŝŶĂŶĐŝĂů ĚŝĨĨŝĐƵůƚŝĞƐ ŝŶ ƚŚĞ ƉƌŽůŽŶŐĞĚ
ŵŝůŝƚĂƌǇĐŽŶĨůŝĐƚĐŽŶƚĞǆƚ;ƌƚŝĐůĞ//Ϳ͘/ŶƚŚĞƋƵĂůŝƚĂƚŝǀĞĂŶĂůǇƐŝƐŽĨƚŚĞŵŽƚŚĞƌƐ͛
ĐĂƌĞŐŝǀŝŶŐ ƌĞƉƌĞƐĞŶƚĂƚŝŽŶƐ ŝŶ ƌƚŝĐůĞ ///͕ ƚŚĞŵŽƚŚĞƌƐ ĐŽŵŵŽŶůǇ ĚĞƐĐƌŝďĞĚ
ŽǀĞƌďƵƌĚĞŶŝŶŐƚŚĂƚƐƚĞŵŵĞĚĨƌŽŵƚĂŬŝŶŐĐĂƌĞŽĨƚŚĞŽĨƚĞŶŵĂŶǇĐŚŝůĚƌĞŶ͕
ĞǆƚĞŶĚĞĚ ĨĂŵŝůǇ͕ ĂŶĚ Ă ŚŽŵĞ ǁŝƚŚ ŝŶƐƵĨĨŝĐŝĞŶƚ ƌĞƐŽƵƌĐĞƐ͘ ŽŶĐĞƌŶŝŶŐ
WĂůĞƐƚŝŶŝĂŶ ŝŶĨĂŶƚƐ͕ Ă ůŝƚƚůĞ ƵŶĚĞƌ Ă ĨŝĨƚŚ ;ϭϴ͘ϱйͿ ŶĞĞĚĞĚ ĞǆƚƌĂ ŚŽƐƉŝƚĂů
ƚƌĞĂƚŵĞŶƚĨŽƌŚĞĂůƚŚƉƌŽďůĞŵƐŝŶƚŚĞŶĞŽŶĂƚĂůƉĞƌŝŽĚŽƌůĂƚĞƌŽŶ͕ƉƌĞŵĂƚƵƌĞ
ŝŶĨĂŶƚƐ;ŽĨǁŚŝĐŚƚŚĞƌĞǁĞƌĞϱ͘ϰйͿŵŽƌĞĨƌĞƋƵĞŶƚůǇƚŚĂŶĨƵůůͲƚĞƌŵŽŶĞƐ͘
/Ŷ ĐŽŶƚƌĂƐƚ ƚŽ ƚŚĞ ƐƵďƐƚĂŶĐĞͲĂďƵƐŝŶŐ ĂŶĚWĂůĞƐƚŝŶŝĂŶŵŽƚŚĞƌƐ͕ <ĂƚŝǁĂƐ
ŶŽƚ ďƵƌĚĞŶĞĚ ďǇ ŵĂũŽƌ ƐŽĐŝŽͲĞĐŽŶŽŵŝĐ ƐƚƌĞƐƐŽƌƐ ĚƵƌŝŶŐ ŚĞƌ ĞĂƌůǇ
ŵŽƚŚĞƌŚŽŽĚ͘dŚĞĨĂŵŝůǇŚĂĚĂƐƚĞĂĚǇŝŶĐŽŵĞ͕<ĂƚŝǁĂƐŚŝŐŚůǇĞĚƵĐĂƚĞĚ͕ĂŶĚ
ƐŚĞŚĂĚĂǁŽƌŬƉŽƐŝƚŝŽŶƚŽƌĞƚƵƌŶƚŽĂĨƚĞƌŵĂƚĞƌŶŝƚǇůĞĂǀĞ͘,ĞƌŝŶĨĂŶƚ͕WĂĂǀŽ͕
ĚŝĚŶŽƚƐƵĨĨĞƌĨƌŽŵĂŶǇŽďũĞĐƚŝǀĞŚĞĂůƚŚƉƌŽďůĞŵƐ͘
4.2 Mental representations 
dŚĞ ƐĞĐŽŶĚ ƚĂƐŬǁĂƐ ƚŽ ŝĚĞŶƚŝĨǇ ƚŚĞ ƌŝƐŬ ĨĞĂƚƵƌĞƐ ŝŶ ƚŚĞ ƐƚƵĚŝĞĚŵŽƚŚĞƌƐ͛
ƌĞƉƌĞƐĞŶƚĂƚŝŽŶƐ͘
4.2.1 Substance-abusing mothers’ attachment representations 
Ɛ ŚǇƉŽƚŚĞƐŝǌĞĚ͕ ƚŚĞ ƐƵďƐƚĂŶĐĞͲĂďƵƐŝŶŐ ŵŽƚŚĞƌƐ͛ ĂƚƚĂĐŚŵĞŶƚ
ƌĞƉƌĞƐĞŶƚĂƚŝŽŶƐǁĞƌĞŵŽƌĞ ŽĨƚĞŶ ĐůĂƐƐŝĨŝĞĚ ĂƐ /ŶƐĞĐƵƌĞ ƚŚĂŶ ƚŚŽƐĞ ŽĨ ƚŚĞ
ĐŽŵƉĂƌŝƐŽŶ ŵŽƚŚĞƌƐ͘ Ɛ &ŝŐƵƌĞ ϰ ŝůůƵƐƚƌĂƚĞƐ͕ ŽǀĞƌ ƚǁŽͲƚŚŝƌĚƐ ŽĨ ƚŚĞ
ĐŽŵƉĂƌŝƐŽŶŵŽƚŚĞƌƐǁĞƌĞĐůĂƐƐŝĨŝĞĚĂƐ^ĞĐƵƌĞ͕ǁŚĞƌĞĂƐŽŶůǇĂĨŝĨƚŚŽĨƚŚĞ^
ŵŽƚŚĞƌƐƌĞĐĞŝǀĞĚƚŚŝƐĐůĂƐƐŝĨŝĐĂƚŝŽŶ͘
dŚĞƌĞ ǁĂƐ ĂůƐŽ Ă ĚŝĨĨĞƌĞŶĐĞ ŝŶ ƚŚĞ /ŶƐĞĐƵƌĞ ĐůĂƐƐŝĨŝĐĂƚŝŽŶƐ ŐŝǀĞŶ ƚŽ
ƐƵďƐƚĂŶĐĞͲĂďƵƐŝŶŐ ĂŶĚ ĐŽŵƉĂƌŝƐŽŶ ŵŽƚŚĞƌƐ͗ Ăůů ƚŚĞ /ŶƐĞĐƵƌĞ ĐŽŵƉĂƌŝƐŽŶ
ŵŽƚŚĞƌƐǁĞƌĞ ĐůĂƐƐŝĨŝĞĚ ĂƐŝƐŵŝƐƐŝŶŐ͕ǁŚĞƌĞĂƐ Ă ůŝƚƚůĞ ŽǀĞƌ Ă ĨŝĨƚŚ ŽĨ ƚŚĞ
ƐƵďƐƚĂŶĐĞͲĂďƵƐŝŶŐŵŽƚŚĞƌƐƌĞĐĞŝǀĞĚĂWƌĞŽĐĐƵƉŝĞĚĐůĂƐƐŝĨŝĐĂƚŝŽŶ͘ůŵŽƐƚĂ
ƚŚŝƌĚ ŽĨ ƚŚĞ ƐƵďƐƚĂŶĐĞͲĂďƵƐŝŶŐ ŵŽƚŚĞƌƐ ǁĞƌĞ ĐůĂƐƐŝĨŝĞĚ ĂƐ
hŶƌĞƐŽůǀĞĚͬŝƐŽƌŐĂŶŝǌĞĚĂŶĚĂŶŶŽƚůĂƐƐŝĨǇ͘ƐƚŚĞƐĞƌĞƉƌĞƐĞŶƚĂƚŝŽŶƐĂƌĞ
ďŽƚŚ ĐŽŶĐĞƉƚƵĂůŝǌĞĚ ƚŽ ƌĞĨůĞĐƚ ďƌĞĂŬĚŽǁŶ ŽĨ ĂŶ ŽƌŐĂŶŝǌĞĚ ĂƚƚĞŶƚŝŽŶĂůͲ
ĞŵŽƚŝŽŶĂůƐƚƌĂƚĞŐǇ͕ƚŚĞǇǁĞƌĞĐŽŵďŝŶĞĚŝŶƚŽŽŶĞŐƌŽƵƉ;hͬͿĨŽƌĨƵƌƚŚĞƌ
ĂŶĂůǇƐŝƐ͘
ϳϮ

Figure 4. Attachment distributions among the substance-abusing and comparison mothers in article 
I. F = Secure, Ds = Insecure/Dismissing, E = Insecure/Preoccupied, U/CC = 
Insecure/Unresolved-Disorganized or Cannot Classify. 

/ŶǀĞƐƚŝŐĂƚŝŽŶ ŽĨ ƚŚĞ / ƐƵďƐĐĂůĞƐ ƌĞǀĞĂůĞĚ ĨƵƌƚŚĞƌ ĚŝĨĨĞƌĞŶĐĞƐ ŝŶ ƚŚĞ
ƐƵďƐƚĂŶĐĞͲĂďƵƐŝŶŐĂŶĚĐŽŵƉĂƌŝƐŽŶŵŽƚŚĞƌƐ͛^ĞĐƵƌĞĂŶĚ /ŶƐĞĐƵƌĞƉƌŽĨŝůĞƐ͘
dŚĞŵĂũŽƌŝƚǇŽĨƚŚĞ^ ĞĐƵƌĞƐƵďƐƚĂŶĐĞͲĂďƵƐŝŶŐ;ϲϮ͘ϱй͕ŶсϱͿŵŽƚŚĞƌƐƐŚŽǁĞĚ
ĂŶ͚ĞĂƌŶĞĚƐĞĐƵƌĞ͛ƉƌŽĨŝůĞ͖ƚŚĂƚŝƐ͕ĚŝƐƉůĂǇŝŶŐ^ĞĐƵƌĞƐƚĂƚĞƐŽĨŵŝŶĚ;ƐƵĐŚĂƐ
ĐŽŚĞƌĞŶĐĞͿ ĚĞƐƉŝƚĞ ŚĂƌƐŚ ĐŚŝůĚŚŽŽĚ ĞǆƉĞƌŝĞŶĐĞƐ͘ KŶůǇ Ă ŵŝŶŽƌŝƚǇ ŽĨ ƚŚĞ
ĐŽŵƉĂƌŝƐŽŶƐ͛^ ĞĐƵƌĞƐƚĂƚƵƐǁĂƐ͚ ĞĂƌŶĞĚ͛;ϭϳ͘ϲй͕ŶсϲͿ͘&ƵƌƚŚĞƌ͕ƚŚĞ/ŶƐĞĐƵƌĞ
ƐƵďƐƚĂŶĐĞͲĂďƵƐŝŶŐ ŵŽƚŚĞƌƐ ǁĞƌĞ ĂƐƐĞƐƐĞĚ ĂƐ ͚ŵŽƌĞ͛ /ŶƐĞĐƵƌĞ ƚŚĂŶ ƚŚĞ
ĐŽŵƉĂƌŝƐŽŶŵŽƚŚĞƌƐ͗ƚŚĞǇƌĞĐĞŝǀĞĚůŽǁĞƌŽŚĞƌĞŶĐĞŽĨDŝŶĚĂŶĚdƌĂŶƐĐƌŝƉƚ
ƌĂƚŝŶŐƐƚŚĂŶƚŚĞ/ŶƐĞĐƵƌĞĐŽŵƉĂƌŝƐŽŶŵŽƚŚĞƌƐ͘ƐĐŽŵƉĂƌĞĚƚŽŝƐŵŝƐƐŝŶŐ
ĐŽŵƉĂƌŝƐŽŶŵŽƚŚĞƌƐ͕ƚŚĞŝƐŵŝƐƐŝŶŐƐƵďƐƚĂŶĐĞͲĂďƵƐŝŶŐŵŽƚŚĞƌƐǁĞƌĞŵŽƌĞ
ŽĨƚĞŶŚŝŐŚůǇĚĞƌŽŐĂƚŝǀĞ;хϱͿŽĨƚŚĞŝƌĐĂƌĞŐŝǀĞƌƐŽƌĂƚƚĂĐŚŵĞŶƚŽǀĞƌĂůů͘
ϳϯ
4.2.2 Palestinian mothers’ high-risk caregiving representations 
ǆƉůŽƌĂƚŝŽŶ ŽĨ ƚŚĞ ƐƚƌƵĐƚƵƌĞ ŽĨ ƌŝƐŬƐ ŝŶ WĂůĞƐƚŝŶŝĂŶ ŵŽƚŚĞƌƐ͛ ĐĂƌĞŐŝǀŝŶŐ
ƌĞƉƌĞƐĞŶƚĂƚŝŽŶƐƌĞǀĞĂůĞĚĂƚǁŽͲĨĂĐƚŽƌŵŽĚĞůƵŶĚĞƌůǇŝŶŐƚŚĞƐƐĞƐƐŵĞŶƚŽĨ
ZĞƉƌĞƐĞŶƚĂƚŝŽŶĂů ZŝƐŬ ;ZZͿ ĚŝŵĞŶƐŝŽŶƐ͘Ɛ ŝůůƵƐƚƌĂƚĞĚ ŝŶ &ŝŐƵƌĞ ϱ͕,ŽƐƚŝůĞ
ǆƉĞƌŝĞŶĐĞ͕ ,ŽƐƚŝůĞ ĞŚĂǀŝŽƌ͕ ,ĞůƉůĞƐƐŶĞƐƐ͕ ĂŶĚ ŵŽƚŝŽŶĂů ŝƐƚƌĞƐƐ ŚĂĚ
ƐƚƌŽŶŐ ;ʄ с ͘ϲϮ Ͳ ͘ϴϲͿ ůŽĂĚŝŶŐƐ ŽŶ ƚŚĞ ĨŝƌƐƚ ĨĂĐƚŽƌ͕ ŶĂŵĞĚ ͟ǇƐƌĞŐƵůĂƚŝŶŐ͕͟
ƌĞĨůĞĐƚŝŶŐĂŵŽƚŚĞƌ͛ƐĨĂŝůƵƌĞŝŶďŽƚŚŚĞƌƐĞůĨͲƌĞŐƵůĂƚŝŽŶĂƐǁĞůůĂƐŝŶĚǇĂĚŝĐ
ƌĞŐƵůĂƚŝŽŶ͘/ĚĞĂůŝǌĂƚŝŽŶ͕/ŶĐŽŚĞƌĞŶĐĞ͕ĂŶĚDƵƚƵĂůŶũŽǇŵĞŶƚͲZĞǀĞƌƐĞĚŚĂĚĂ
ƐƚƌŽŶŐ ůŽĂĚŝŶŐ ŽŶ ƚŚĞ ƐĞĐŽŶĚ ĨĂĐƚŽƌ͕ ŶĂŵĞĚ ͟hŶĂǀĂŝůĂďůĞ͕͟ ƌĞĨůĞĐƚŝŶŐ
ŵĂƚĞƌŶĂů ůĂĐŬ ŽĨ ƌĞĂůŝƐŵ ĂŶĚ ŵŽƚŝǀĂƚŝŽŶ ŝŶ ƌĞůĂƚŝŽŶ ƚŽ ƚŚĞ ĐŚŝůĚ ĂŶĚ
ĐĂƌĞŐŝǀŝŶŐ͘ ƌŽŶďĂĐŚ͛Ɛ D͛Ɛ ĨŽƌ ƚŚĞ ǇƐƌĞŐƵůĂƚŝŶŐ ĂŶĚ hŶĂǀĂŝůĂďůĞ ĨĂĐƚŽƌƐ
ǁĞƌĞ͘ ϴϰĂŶĚ͘ ϲϵ͕ƌĞƐƉĞĐƚŝǀĞůǇ͘^ ƵƉƉŽƌƚŝǀĞWƌĞƐĞŶĐĞĂŶĚŶŵĞƐŚŵĞŶƚĚŝĚŶŽƚ
ůŽĂĚ ƐĂƚŝƐĨĂĐƚŽƌŝůǇ ŽŶƚŽ Ă ƐŝŶŐůĞ ĨĂĐƚŽƌ ĂŶĚ ǁĞƌĞ ĚƌŽƉƉĞĚ ĨƌŽŵ ĂŶĂůǇƐŝƐ͘
ĞƐƉŝƚĞ ůŽǁůŽĂĚŝŶŐƐŽŶďŽƚŚĨĂĐƚŽƌƐ͕&ĞĂƌĨƵůŶĞƐƐǁĂƐƌĞƚĂŝŶĞĚĂƐĂƐŝŶŐůĞͲ
ŝƚĞŵƐĐĂůĞďĂƐĞĚŽŶŝƚƐƚŚĞŽƌĞƚŝĐĂůŝŵƉŽƌƚĂŶĐĞ͘


Figure 5. Results of the exploratory factor analysis for the Assessment of Representational Risk 
dimensions among the Palestinian mothers in Article III. 

YƵĂůŝƚĂƚŝǀĞ ĂŶĂůǇƐŝƐ ŽĨ ƚŚĞ ŝŶƚĞƌǀŝĞǁƐ ƌĞǀĞĂůĞĚ ƚŚĂƚ͕ ĂůƚŚŽƵŐŚ ƉƌŽďĞĚ
ĂďŽƵƚĞǆƉĞƌŝĞŶĐĞƐŝŶƌĞůĂƚŝŽŶƚŽƚŚĞƐƉĞĐŝĨŝĐŝŶĨĂŶƚ͕ƚŚĞŵŽƚŚĞƌƐƌĞƉƌĞƐĞŶƚĞĚ
ƚŚĞŵƐĞůǀĞƐ ŵŽƌĞ ďƌŽĂĚůǇ ĂƐ ĐĂƌĞŐŝǀĞƌƐ ƚŽ ƚŚĞ ĞǆƚĞŶĚĞĚ ĨĂŵŝůǇ͘ DŽƚŚĞƌƐ
ϳϰ
ŶĂŵĞĚƚŚĞŝƌďƌŽĂĚĐĂƌĞŐŝǀŝŶŐƌŽůĞŝŶĞǆƚƌĞŵĞůǇĐŚĂůůĞŶŐŝŶŐĐŝƌĐƵŵƐƚĂŶĐĞƐĂƐ
ĂĐŽƌĞƌĞĂƐŽŶĨŽƌƚŚĞŝƌǇƐƌĞŐƵůĂƚŝŽŶ͗ďĞŝŶŐŶĞƌǀŽƵƐĂŶĚͬŽƌƵŶĐŽŶƚƌŽůůĂďůǇ
ĂŶŐƌǇŝŶƚŚĞƉƌĞƐĞŶĐĞŽĨƚŚĞŝƌŝŶĨĂŶƚƐ͘ůƚŚŽƵŐŚŵŽƚŚĞƌŝŶŐǁĂƐƌĞƉƌĞƐĞŶƚĞĚ
ŝŶ Ă ŚŽůŝƐƚŝĐ ǁĂǇ͕ ƚŚĞ ŵŽƚŚĞƌƐ͛ ǇƐƌĞŐƵůĂƚŝŶŐ ƌĞƉƌĞƐĞŶƚĂƚŝŽŶƐ ƐŚŽǁĞĚ
ŵĂůĞǀŽůĞŶƚǀŝĞǁƐŽĨƚŚĞƐƉĞĐŝĨŝĐŝŶĨĂŶƚƐ͕ĞƐƉĞĐŝĂůůǇǁŚĞŶƚŚĞǇǁĞƌĞŶĞĞĚǇŽƌ
ĞǆƉƌĞƐƐĞĚ ĚŝƐƚƌĞƐƐ͘ &ƵƌƚŚĞƌ͕ ŵŽƚŚĞƌƐ ĚĞƐĐƌŝďĞĚ ŶŽƚ ĂƚƚĞŶĚŝŶŐ ƚŽ ƚŚĞŝƌ
ĚŝƐƚƌĞƐƐĞĚŝŶĨĂŶƚƐĂŶĚĞǆƚƌĞŵĞŝŶĨĂŶƚƐƚƌĞƐƐƌĞĂĐƚŝŽŶƐ͕ƐƵĐŚĂƐƉƵůůŝŶŐŚĂŝƌŽƌ
ŚŝƚƚŝŶŐŚŝƐͬŚĞƌŚĞĂĚŽŶƚŚĞĨůŽŽƌ͘
ZĞŐĂƌĚŝŶŐƚŚĞhŶĂǀĂŝůĂďůĞƌĞƉƌĞƐĞŶƚĂƚŝŽŶƐ͕ŵŽƚŚĞƌƐƐƉŽŬĞŽĨŶŽƚŚĂǀŝŶŐ
ƚŝŵĞ Žƌ ŵŽƚŝǀĂƚŝŽŶ ƚŽ ŝŶƚĞƌĂĐƚ ǁŝƚŚ ƚŚĞŝƌ ŝŶĨĂŶƚƐ͘ /ĚĞĂůŝǌĂƚŝŽŶ ǁĂƐ ŵŽƐƚ
ŶŽƚĂďůĞ ŝŶ ƌĞƐƉŽŶƐĞƐǁŚĞƌĞ ƚŚĞŵŽƚŚĞƌƐ ĨŝƌƐƚ ƚĂůŬĞĚ ƐƉŽŶƚĂŶĞŽƵƐůǇ ĂďŽƵƚ
ďĞŝŶŐĚŝƐƚƌĞƐƐĞĚďƵƚĚĞŶŝĞĚŚĂǀŝŶŐĂŶǇŶĞŐĂƚŝǀĞĞŵŽƚŝŽŶƐǁŚĞŶƐƉĞĐŝĨŝĐĂůůǇ
ƉƌŽďĞĚĂďŽƵƚƚŚĞŵ͘dŚŝƐ͕ƚŽŐĞƚŚĞƌǁŝƚŚŝƌƌĞůĞǀĂŶƚŽƌďĞŚĂǀŝŽƌĂůͬĂƉƉĞĂƌĂŶĐĞͲ
ĚĞƐĐƌŝďŝŶŐ ĂŶƐǁĞƌƐ ƚŽƋƵĞƐƚŝŽŶƐ ĂďŽƵƚ ƚŚĞŝƌ ŽǁŶ Žƌ ŝŶĨĂŶƚƐ͛ ƉƐǇĐŚŽůŽŐŝĐĂů
ĞǆƉĞƌŝĞŶĐĞƐ͕ĂůƐŽǁĞŝŐŚƚĞĚŽŶƚŚĞ/ŶĐŽŚĞƌĞŶĐĞƐĐŽƌĞ͘dŚĞĂŶƐǁĞƌŝŶŐƉĂƚƚĞƌŶ
ƐƵŐŐĞƐƚĞĚƚŚĂƚƚŚĞŵŽƚŚĞƌƐǁĞƌĞƵŶĂĐĐƵƐƚŽŵĞĚƚŽ͕ŽƌŶŽƚĐŽŵĨŽƌƚĂďůĞǁŝƚŚ͕
ĂŶƐǁĞƌŝŶŐƐƵĐŚƋƵĞƐƚŝŽŶƐ͘
DŽƚŚĞƌƐ͛ ĞǆƉƌĞƐƐŝŽŶƐ ŽĨ &ĞĂƌĨƵůŶĞƐƐ ǁĞƌĞ ŽŶůǇ ƐĐŽƌĞĚ ŚŝŐŚůǇ ŝĨ ƚŚĞǇ
ƌĞĨůĞĐƚĞĚ Ă ĐŽŶƐƚĂŶƚ ƐƚĂƚĞ ŽĨ ǁŽƌƌǇͬĂůĂƌŵ ŝŶ ƚŚĞ ƉŽƐƚͲǁĂƌ ŝŶƚĞƌǀŝĞǁŝŶŐ
ĐŽŶƚĞǆƚ͘ ^ŽŵĞ ŵŽƚŚĞƌƐ ǁĞƌĞ ĞǆƉůŝĐŝƚ ĂďŽƵƚ ĐƵƌƌĞŶƚůǇ ĞǆƉĞƌŝĞŶĐŝŶŐ
&ĞĂƌĨƵůŶĞƐƐĂƐĂƌĞƐƵůƚŽĨƉĂƐƚǁĂƌĞǆƉŽƐƵƌĞ͘ZĞƉŽƌƚƐŽĨĨĞĂƌĚƵƌŝŶŐƉĂƐƚǁĂƌƐ
ǁĞƌĞ ŶŽƚ ǁĞŝŐŚƚĞĚ ŽŶ ƚŚĞ ƐĐĂůĞ͕ ĂƐ ƚŚĞǇ ǁĞƌĞ ŶŽƚ ŽƵƚͲŽĨͲĐŽŶƚĞǆƚ Žƌ
ƵŶƌĞĂƐŽŶĂďůĞ͘
4.2.3 Risk features in the case study mother’s attachment and caregiving 
representations 
/ŶƐĞĐƵƌĞ͕ ,ŽƐƚŝůĞͬ,ĞůƉůĞƐƐ ;,,Ϳ͕ ĂŶĚ WƌĞͲŵĞŶƚĂůŝǌŝŶŐ ŝŶƐƚĂŶĐĞƐ ǁĞƌĞ
ƐĞĂƌĐŚĞĚ ĨŽƌ ŝŶ <Ăƚŝ͛Ɛ ĂƚƚĂĐŚŵĞŶƚ ĂŶĚ ĐĂƌĞŐŝǀŝŶŐ ƌĞƉƌĞƐĞŶƚĂƚŝŽŶƐ͘ &ƵƌƚŚĞƌ͕
ƚŚĞŽǀĞƌůĂƉƉŝŶŐ;ĐŽͲŽĐĐƵƌƌĞŶĐĞͿŽĨƚŚĞƚŚƌĞĞƚŚĞŽƌĞƚŝĐĂůĐŽŶĐĞƉƚƵĂůŝǌĂƚŝŽŶƐ
ŝŶĚĞƚĞĐƚŝŶŐƌŝƐŬƐŝŶĐĂƌĞŐŝǀŝŶŐƌĞƉƌĞƐĞŶƚĂƚŝŽŶƐǁĂƐĂŶĂůǇǌĞĚ͘
4.2.3.1 Similarities and differences in attachment and caregiving representations 
ŽƚŚ ƚŚĞ /ŶƐĞĐƵƌĞ ĂŶĚ ,ŽƐƚŝůĞͬ,ĞůƉůĞƐƐ ĐůĂƐƐŝĨŝĐĂƚŝŽŶ ƐǇƐƚĞŵƐ ŝĚĞŶƚŝĨŝĞĚ
ĨĞĂƌĨƵůŶĞƐƐ ĂƐ Ă ĐĞŶƚƌĂů ĨĞĂƚƵƌĞ ŽĨ <Ăƚŝ͛Ɛ ĂƚƚĂĐŚŵĞŶƚ ƌĞƉƌĞƐĞŶƚĂƚŝŽŶƐ͘
,ŽǁĞǀĞƌ͕ ŝŶ ƚŚĞ ^ĞĐƵƌĞͬ/ŶƐĞĐƵƌĞ ƐǇƐƚĞŵ͕ ƐŚĞ ƌĞĐĞŝǀĞĚ ĂŶ ŽƌŐĂŶŝǌĞĚ
WƌĞŽĐĐƵƉŝĞĚŵĂŝŶĐůĂƐƐŝĨŝĐĂƚŝŽŶ͕ĚĞƐƉŝƚĞƐŽŵĞŝƐŽƌŐĂŶŝǌĞĚĨĞĂƚƵƌĞƐ ŝŶŚĞƌ
ϳϱ
ŶĂƌƌĂƚŝǀĞ͘ /Ŷ ĐŽŶƚƌĂƐƚ͕ ƚŚĞ ,, ƐǇƐƚĞŵ ŝĚĞŶƚŝĨŝĞĚ ƚŚĞ ƌŝƐŬƐ ĂƐ ƌĞĨůĞĐƚŝŶŐ
͚ƉĞƌǀĂƐŝǀĞůǇ ƵŶŝŶƚĞŐƌĂƚĞĚ ƐƚĂƚĞƐ ŽĨ ŵŝŶĚ͕͛ ŵŽƌĞ ƐƉĞĐŝĨŝĐĂůůǇ͕ ƚŚĞ ,ĞůƉůĞƐƐͲ
&ĞĂƌĨƵůƐƵďƚǇƉĞ͘
WƌĞŽĐĐƵƉǇŝŶŐ ĨĞĂƚƵƌĞƐ ŽĨ ĨĞĂƌ͕ ƵŶďĂůĂŶĐĞĚ ďůĂŵŝŶŐ͕ ǁĞĂŬ ƐĞŶƐĞ ŽĨ
ŝĚĞŶƚŝƚǇ͕ ĂŶĚ ĞŶŵĞƐŚŵĞŶƚ ŽĨ ƐĞůĨͬŽƚŚĞƌ ĐŚĂƌĂĐƚĞƌŝǌĞĚ ŶŽƚ ŽŶůǇ <Ăƚŝ͛Ɛ
ĂƚƚĂĐŚŵĞŶƚ͕ ďƵƚ ĂůƐŽ ŚĞƌ ĐĂƌĞŐŝǀŝŶŐ ƌĞƉƌĞƐĞŶƚĂƚŝŽŶƐ͘ ,ŽǁĞǀĞƌ͕ ƚŚĞ
ĐĂƌĞŐŝǀŝŶŐ ƌĞƉƌĞƐĞŶƚĂƚŝŽŶƐǁĞƌĞŵŽƌĞ ĐůĞĂƌůǇ ŝƐŽƌŐĂŶŝǌĞĚ͕ ĂƐ <Ăƚŝ͛Ɛ ĨĞĂƌƐ
ǁĞƌĞƵŶĐŽŶŶĞĐƚĞĚƚŽĂƐŽƵƌĐĞĂŶĚƐŚĞĨƌĞƋƵĞŶƚůǇƚĂůŬĞĚĂďŽƵƚƵŶǁĂƌƌĂŶƚĞĚ
ďůĂŵŝŶŐ ŽĨ ŚĞƌƐĞůĨ ;ŝ͘Ğ͕͘ ďĞŝŶŐ ĐĂƵƐĂůͿ ĨŽƌ ƐƉŽŝůŝŶŐ WĂĂǀŽ͘ &ƵƌƚŚĞƌ͕ <Ăƚŝ
ƉƌĞƐĞŶƚĞĚĂŵĞƌŐĞĚĂŶĚƌŽůĞͲĐŽŶĨƵƐĞĚǀŝĞǁŽĨŚĞƌƐĞůĨĂŶĚWĂĂǀŽ͕ŝŶǁŚŝĐŚ
ƐŚĞƉƌŽũĞĐƚĞĚŽŶƚŽWĂĂǀŽĐŚĂƌĂĐƚĞƌŝƐƚŝĐƐŽĨďĂĚŶĞƐƐƐŝŵŝůĂƌƚŽƚŚŽƐĞƐŚĞƵƐĞĚ
ŝŶ ĚĞƐĐƌŝďŝŶŐ ŚĞƌƐĞůĨ͘ <Ăƚŝ͛Ɛ WƌĞŽĐĐƵƉŝĞĚ ĂŶĚ ŝƐŽƌŐĂŶŝǌĞĚ ĐĂƌĞŐŝǀŝŶŐ
ŝŶƐƚĂŶĐĞƐ ƐĞĞŵĞĚ ƋƵĂůŝƚĂƚŝǀĞůǇ ĂůŝŬĞ ƌĂƚŚĞƌ ƚŚĂŶ ƌĞĨůĞĐƚŝŶŐ ƐĞƉĂƌĂƚĞ
ƌĞƉƌĞƐĞŶƚĂƚŝŽŶĂůƉŚĞŶŽŵĞŶĂ͕ĨŽƌŵŝŶŐĂĐŽŶƚŝŶƵƵŵĨƌŽŵĞŶŵĞƐŚŵĞŶƚ;ƐĞůĨ
ĂŶĚĐŚŝůĚĂƐƐŝŵŝůĂƌͿƚŽŵĞƌŐĞƌ;ƐĞůĨĂŶĚĐŚŝůĚĂƐƚŚĞƐĂŵĞͿ͘
&ƵƌƚŚĞƌ ,, ĨĞĂƚƵƌĞƐ ĨŽƵŶĚ ŝŶ <Ăƚŝ͛Ɛ ĂƚƚĂĐŚŵĞŶƚ ĂŶĚ ĐĂƌĞŐŝǀŝŶŐ
ƌĞƉƌĞƐĞŶƚĂƚŝŽŶƐ ǁĞƌĞ ,ĞůƉůĞƐƐŶĞƐƐ͕ ,ŽƐƚŝůŝƚǇ͕ ĂŶĚ ƐĞŶƐĞ ŽĨ
ĂĚŶĞƐƐͬhŶǁŽƌƚŚŝŶĞƐƐ͘ ZĞĨůĞĐƚŝŶŐ ƚŚĞ ƵŶŝŶƚĞŐƌĂƚĞĚ ŶĂƚƵƌĞ ŽĨ ƚŚĞ
ƌĞƉƌĞƐĞŶƚĂƚŝŽŶƐ͕ <Ăƚŝ ƐƉŽŬĞ ŽĨ ƚŚĞŵ ĂƐ ƌĞĂůŝƚŝĞƐ ŝŶ ƚŚĞ ǁŽƌůĚ͕ ŽƵƚ ŽĨ ŚĞƌ
ĐŽŶƚƌŽů͕ĂŶĚĞĂƐŝůǇŐŽƚŽǀĞƌͲĂƌŽƵƐĞĚĂŶĚŽǀĞƌǁŚĞůŵĞĚďǇŶĞŐĂƚŝǀĞĞŵŽƚŝŽŶƐ
ǁŚĞŶ ƚĂůŬŝŶŐ ĂďŽƵƚ ƚŚĞŵ͘ /Ŷ ƚŚĞ ĐĂƌĞŐŝǀŝŶŐ ƌĞƉƌĞƐĞŶƚĂƚŝŽŶƐ͕ <Ăƚŝ͛Ɛ
ĚĞƐĐƌŝƉƚŝŽŶƐŽĨ ĂĚŶĞƐƐͬtŽƌƚŚůĞƐƐŶĞƐƐǁĞƌĞŵŽƐƚ ĐŽŵŵŽŶ,, ŝŶƐƚĂŶĐĞƐ͘
tŚŝůĞ<ĂƚŝŽŶůǇĂƐĐƌŝďĞĚƚŚĞƐĞƚŽŚĞƌƐĞůĨŝŶŚĞƌĂƚƚĂĐŚŵĞŶƚƌĞƉƌĞƐĞŶƚĂƚŝŽŶƐ͕
ŝŶƚŚĞĐĂƌĞŐŝǀŝŶŐƌĞƉƌĞƐĞŶƚĂƚŝŽŶƐ͕ƐŚĞƉĞƌĐĞŝǀĞĚďŽƚŚŚĞƌƐĞůĨĂŶĚWĂĂǀŽĂƐ
ƐŝŵŝůĂƌůǇĂĚͬtŽƌƚŚůĞƐƐ͘
ŽŶĐĞƌŶŝŶŐ,ŽƐƚŝůŝƚǇ͕<ĂƚŝƌĞƉƌĞƐĞŶƚĞĚWĂĂǀŽĂƐƌĞũĞĐƚŝŶŐĂŶĚũƵĚŐŝŶŐŽĨ
ŚĞƌ ŝŶ Ă ƐŝŵŝůĂƌ ǁĂǇ ƚŽ ŚĞƌ ŽǁŶ ĨĂƚŚĞƌ͘DŽƌĞ ƐĞůĚŽŵ͕ <Ăƚŝ ĞǆƉƌĞƐƐĞĚ ĂŶ
ŝŶƚĞƌŶĂůŝǌĂƚŝŽŶŽĨŚĞƌĨĂƚŚĞƌ͛ƐŚŽƐƚŝůŝƚǇŝŶƌĞũĞĐƚŵĞŶƚŽĨWĂĂǀŽ͘^ƉĞĐŝĨŝĐƚŽƚŚĞ
ĐĂƌĞŐŝǀŝŶŐ ƌĞƉƌĞƐĞŶƚĂƚŝŽŶƐ ǁĂƐ ƚŚĂƚ <Ăƚŝ ƐŚŽǁĞĚ Ă ĨĞĂƌ ŽĨ ďĞŝŶŐ ŚŽƐƚŝůĞ
ƚŽǁĂƌĚƐWĂĂǀŽ͘
&ĞĂƌĨƵůŶĞƐƐ ĂŶĚ ,ĞůƉůĞƐƐŶĞƐƐ ǁĞƌĞ ĨŽƵŶĚ ŝŶ ďŽƚŚ ƚŚĞ ĂƚƚĂĐŚŵĞŶƚ ĂŶĚ
ĐĂƌĞŐŝǀŝŶŐ ƌĞƉƌĞƐĞŶƚĂƚŝŽŶƐ͕ ďƵƚ ŝŶ ƚŚĞ ĨŽƌŵĞƌ ƚŚĞǇ ƚŽŽŬ Ă ĨŽƌŵ ŽĨ ĚŝĨĨƵƐĞ
ŚǇƉĞƌͲĂƌŽƵƐĂůĂŶĚĂŶǆŝĞƚǇ͕ƌĞĨůĞĐƚŝŶŐŝĚĞŶƚŝĨŝĐĂƚŝŽŶǁŝƚŚŚĞƌŚĞůƉůĞƐƐŵŽƚŚĞƌ
ĂŶĚ Ă ŚŝƐƚŽƌǇ ŽĨ ŶŽƚ ďĞŝŶŐ ƌĞŐƵůĂƚĞĚ ĂŶĚ Ă ĐŽŶƐĞƋƵĞŶƚŝĂů ůĂĐŬ ŽĨ ƐĞůĨͲ
ƌĞŐƵůĂƚŝŽŶ͘ /Ŷ ĐŽŶƚƌĂƐƚ͕ ƚŚĞ ĐĂƌĞŐŝǀŝŶŐ ƌŽůĞ ŝŶĨůŝĐƚĞĚ ƐƉĞĐŝĨŝĐ ĨĞĂƌƐ ĂŶĚ
ŚĞůƉůĞƐƐŶĞƐƐƚŚĂƚǁĞƌĞƚŝĞĚƚŽĞǀĞƌǇĚĂǇůŝĨĞĂŶĚŝŶƚĞƌĂĐƚŝǀĞƐŝƚƵĂƚŝŽŶƐǁŝƚŚ
WĂĂǀŽ͕ĐŽŵŵƵŶŝĐĂƚŝŶŐĂŶŝŶĂďŝůŝƚǇƚŽĂĐƚĂƐĂƌĞŐƵůĂƚŝŶŐŽƚŚĞƌ͘
ϳϲ
ŽŶĐĞƌŶŝŶŐWƌĞͲDĞŶƚĂůŝǌŝŶŐ͕WƌĞƚĞŶĚŵŽĚĞŝŶƐƚĂŶĐĞƐǁĞƌĞĨŽƵŶĚŝŶďŽƚŚ
<Ăƚŝ͛Ɛ ĂƚƚĂĐŚŵĞŶƚ ĂŶĚ ĐĂƌĞŐŝǀŝŶŐ ƌĞƉƌĞƐĞŶƚĂƚŝŽŶƐ͘ ,ŽǁĞǀĞƌ͕ ǁŚĞƌĞĂƐ ƚŚĞ
ĐĂƌĞŐŝǀŝŶŐƌĞƉƌĞƐĞŶƚĂƚŝŽŶƐƐŚŽǁĞĚŵŽƌĞƉƌŽŶŽƵŶĐĞĚĂŶĚǀĂƌŝĂŶƚůĂƉƐĞƐŝŶƚŽ
Ăůů ƚŚĞ WƌĞͲŵĞŶƚĂůŝǌĂƚŝŽŶ ŵŽĚĞƐ͕ <Ăƚŝ ƐŚŽǁĞĚ ƉƌĞĚŽŵŝŶĂŶƚůǇ ŚŝŐŚͲůĞǀĞů
ĂďŝůŝƚǇƚŽŵĞŶƚĂůŝǌĞŚĞƌĂƚƚĂĐŚŵĞŶƚĞǆƉĞƌŝĞŶĐĞƐ͘
/ŶďŽƚŚŚĞƌĂƚƚĂĐŚŵĞŶƚĂŶĚĐĂƌĞŐŝǀŝŶŐƌĞƉƌĞƐĞŶƚĂƚŝŽŶƐ͕<Ăƚŝ͛ƐůĂƉƐĞƐŝŶƚŽ
WƌĞƚĞŶĚŵŽĚĞŵĂŶŝĨĞƐƚĞĚ͕ ĨŝƌƐƚ͕ ĂƐ ƉƐĞƵĚŽŵĞŶƚĂůŝǌŝŶŐ͗ ƐŽƉŚŝƐƚŝĐĂƚĞĚ͕ ƉƌĞͲ
ĨŝǆĞĚ͕ŐĞŶĞƌĂůĚĞƐĐƌŝƉƚŝŽŶƐƚŚĂƚǁĞƌĞĚŝƐĐŽŶŶĞĐƚĞĚƚŽƐƵďũĞĐƚŝǀĞĞǆƉĞƌŝĞŶĐĞ͘
&ŽƌĞǆĂŵƉůĞ͕<ĂƚŝĚĞƐĐƌŝďĞĚ͚ƉƌŝŵĂƌǇĐĂƌĞ͛ĂŶĚ͚ƐǇŵďŝŽƐŝƐ͛ǁŝƚŚŚĞƌŵŽƚŚĞƌ͕
ĂŶĚ ƐƉŽŬĞ ĂďŽƵƚ ŚŽǁ ƐŚĞ ͚ƐŚŽƵůĚ ďĞ͛ ĂƐ Ă ŵŽƚŚĞƌ͕ ŝŶƐƚĞĂĚ ŽĨ ŚŽǁ
ŵŽƚŚĞƌŚŽŽĚ ǁĂƐ ĨŽƌ ŚĞƌ͘ ^ĞĐŽŶĚ͕ <Ăƚŝ ŵĂĚĞ ŝŶƚƌƵƐŝǀĞ Žƌ ͚ŵŝŶĚͲƌĞĂĚŝŶŐ͛
ƐƚĂƚĞŵĞŶƚƐ ŽĨ ŽƚŚĞƌƐ͛ ŵĞŶƚĂů ƐƚĂƚĞƐ ;ŵŽƐƚ ŝŵƉŽƌƚĂŶƚůǇ͕ ŚĞƌ ŵŽƚŚĞƌ͛Ɛ͕
WĂĂǀŽ͛Ɛ͕ ĂŶĚ ŽƚŚĞƌ ƉĞŽƉůĞ ĂƐ ũƵĚŐŝŶŐ WĂĂǀŽͿ ǁŝƚŚŽƵƚ ũƵƐƚŝĨŝĐĂƚŝŽŶ ĨƌŽŵ
ŽďƐĞƌǀĂƚŝŽŶƐ͘dŚŝƌĚ͕ĚŝƐƚŽƌƚĞĚŽƌďŝǌĂƌƌĞŝŶƐƚĂŶĐĞƐǁĞƌĞĨŽƵŶĚǁŚĞƌĞ<Ăƚŝ͛Ɛ
ƚŚŝŶŬŝŶŐǁĂƐĚĞƚĂĐŚĞĚĨƌŽŵƌĞĂůŝƚǇƚĞƐƚŝŶŐ͘&ŽƌĞǆĂŵƉůĞ͕ŝŶƚŚĞĂƚƚĂĐŚŵĞŶƚ
ƌĞƉƌĞƐĞŶƚĂƚŝŽŶƐ <Ăƚŝ ƚĂůŬĞĚ ĂďŽƵƚ ĨĞĂƌ ŽĨ ŐƌŽǁŝŶŐ ƵƉ͖ ŝŶ ƚŚĞ ĐĂƌĞŐŝǀŝŶŐ
ƌĞƉƌĞƐĞŶƚĂƚŝŽŶƐ <Ăƚŝ ĐŽŵŵƵŶŝĐĂƚĞĚ ǁŽƌƌǇŝŶŐ ƚŚĂƚ WĂĂǀŽ͛Ɛ ŶĞŐĂƚŝǀĞ
ĞǆƉƌĞƐƐŝŽŶƐĐŽƵůĚŝŶĚŝĐĂƚĞƉƐǇĐŚŽƉĂƚŚŽůŽŐǇ͘
dĞůĞŽůŽŐŝĐĂů ĂŶĚ WƐǇĐŚŝĐ ƋƵŝǀĂůĞŶĐĞ ŝŶƐƚĂŶĐĞƐ ǁĞƌĞ ĨŽƵŶĚ ŽŶůǇ ŝŶ ƚŚĞ
ĐĂƌĞŐŝǀŝŶŐƌĞƉƌĞƐĞŶƚĂƚŝŽŶƐ͘/ŶƚŚĞdĞůĞŽůŽŐŝĐĂůŝŶƐƚĂŶĐĞƐ͕<ĂƚŝĚĞƚĞƌŵŝŶĞĚŚĞƌ
ŽǁŶ ĂŶĚ WĂĂǀŽ͛Ɛ ĞƐƐĞŶĐĞ ĂŶĚ ǁŽƌƚŚ ďĂƐĞĚ ƐŽůĞůǇ ŽŶ ĂƉƉĞĂƌĂŶĐĞ ĂŶĚ
ďĞŚĂǀŝŽƌ͘&ŽƌĞǆĂŵƉůĞ͕ŝŶĚĞƐĐƌŝďŝŶŐWĂĂǀŽĂĐĐŽƌĚŝŶŐƚŽŚŝƐĐƌĂŶŬǇďĞŚĂǀŝŽƌ͕
<ĂƚŝĨĂŝůĞĚƚŽĐŽŶƐŝĚĞƌƚŚĞƐŝƚƵĂƚŝŽŶĂůĨĂĐƚŽƌƐƚŚĂƚůĞĚƚŽƐƵĐŚďĞŚĂǀŝŽƌŽƌŚĞƌ
ƌĞƐƉŽŶƐŝďŝůŝƚǇ ƚŽ ƌĞŐƵůĂƚĞWĂĂǀŽ͘ /Ŷ ƚŚĞWƐǇĐŚŝĐĞƋƵŝǀĂůĞŶĐĞ ŝŶƐƚĂŶĐĞƐ͕<Ăƚŝ
ƐƉŽŬĞĂďŽƵƚĞǆƉĞƌŝĞŶĐŝŶŐĐĂƌĞŐŝǀŝŶŐ͕WĂĂǀŽ͕ĂŶĚŚĞƌƌĞůĂƚŝŽŶƐŚŝƉǁŝƚŚŚŝŵ
ĂĐĐŽƌĚŝŶŐ ƚŽ ŚĞƌ ĨĞĂƌĨƵů͕ ĂŶǆŝŽƵƐ͕ Žƌ ŽƚŚĞƌǁŝƐĞ ĞŵŽƚŝŽŶĂůůǇ ŽǀĞƌǁŚĞůŵĞĚ
ŵĞŶƚĂů ƐƚĂƚĞƐ͘ &Žƌ ŝŶƐƚĂŶĐĞ͕<Ăƚŝ ƚĂůŬĞĚĂďŽƵƚŚŽǁĞǆƉĞƌŝĞŶĐŝŶŐŚĞƌƐĞůĨĂƐ
ďĂĚǁĂƐƐŚĂƌĞĚďǇWĂĂǀŽĂŶĚŽƚŚĞƌƉĞŽƉůĞ͘
  
ϳϳ
4.2.3.2 Co-occurrence of risks in the caregiving representations 
&ŝŐƵƌĞ ϲ ŝůůƵƐƚƌĂƚĞƐ ĐŽͲŽĐĐƵƌƌĞŶĐĞ ŝŶ ĂƐƐŝŐŶŝŶŐ /ŶƐĞĐƵƌĞ͕ ,ŽƐƚŝůĞͲ,ĞůƉůĞƐƐ
;,,Ϳ͕ ĂŶĚ WƌĞͲŵĞŶƚĂůŝǌŝŶŐ ĐĂƚĞŐŽƌŝǌĂƚŝŽŶƐ ƚŽ ƚŚĞ ƐĂŵĞ ŝŶƐƚĂŶĐĞƐ ŝŶ <Ăƚŝ͛Ɛ
ĐĂƌĞŐŝǀŝŶŐƌĞƉƌĞƐĞŶƚĂƚŝŽŶƐ͘


Figure 6. Co-occurrence of Insecure, Hostile-Helpless, and Pre-mentalizing categorization among 
instances of Caregiving representations in Article IV. 

ƐƚŚĞƌĞĂĚĞƌŵŝŐŚƚŚĂǀĞĚĞƚĞĐƚĞĚĨƌŽŵƚŚĞƉƌĞǀŝŽƵƐĚĞƐĐƌŝƉƚŝŽŶŽĨƚŚĞ
ĨŽƵŶĚ ƌŝƐŬƐ͕ ƚŚĞ ŽǀĞƌůĂƉƉŝŶŐ ǁĂƐ ŐƌĞĂƚ͕ ǀĂƌǇŝŶŐ ĨƌŽŵ ϰϵйʹϵϱй͘ dŚĞ ,,
ĐŽŶĐĞƉƚƵĂůŝǌĂƚŝŽŶǁĂƐŵŽƐƚĐŽŵƉƌĞŚĞŶƐŝǀĞŝŶĐŽǀĞƌŝŶŐƚŚĞƌĞƉƌĞƐĞŶƚĂƚŝŽŶĂů
ƌŝƐŬƐ͕ĂƐϴϬʹϵϱйŽĨƚŚĞ/ŶƐĞĐƵƌĞĂŶĚWƌĞͲŵĞŶƚĂůŝǌŝŶŐŝŶƐƚĂŶĐĞƐǁĞƌĞĂůƐŽĐŽͲ
ĐĂƚĞŐŽƌŝǌĞĚ ĂƐ ,,͘ /Ŷ ĐŽŵƉĂƌŝƐŽŶ͕ ĂŶ /ŶƐĞĐƵƌĞ ĐĂƚĞŐŽƌŝǌĂƚŝŽŶ ǁĂƐ ĐŽͲ
ĂƐƐŝŐŶĞĚĨƌŽŵϰϵʹϳϬйŽĨƚŚĞ,,ĂŶĚWƌĞͲŵĞŶƚĂůŝǌŝŶŐŝŶƐƚĂŶĐĞƐ͕ĂŶĚĂWƌĞͲ
ŵĞŶƚĂůŝǌŝŶŐĐŽͲĐĂƚĞŐŽƌŝǌĂƚŝŽŶǁĂƐĂƐƐŝŐŶĞĚĨƌŽŵϮϮйʹϵϱйŽĨƚŚĞ /ŶƐĞĐƵƌĞ
ĂŶĚ,,ŝŶƐƚĂŶĐĞƐ͘

 
ϳϴ
&ŝŐƵƌĞ ϳ ŝůůƵƐƚƌĂƚĞƐ ƚŚĞ ĚŝƐƚƌŝďƵƚŝŽŶ ŽĨ ƚŚĞ ĐŽͲŽĐĐƵƌƌĞŶĐĞƐ͘ ƐƉĞĐŝĂůůǇ
ŶŽƚĞǁŽƌƚŚǇŝƐƚŚĂƚƚǁŽ,,ĚŝŵĞŶƐŝŽŶƐŽĐĐƵƌƌĞĚƐŽŵĞǁŚĂƚŝŶĚĞƉĞŶĚĞŶƚůǇ͖
ƚŚĂƚŝƐ͕ƚŚĞǇŝĚĞŶƚŝĨŝĞĚƌŝƐŬƐŶŽƚƐƉŽƚƚĞĚďǇƚŚĞŽƚŚĞƌƚǁŽƚŚĞŽƌŝĞƐ͘&ŝƌƐƚ͕ƚŚĞ
&ĞĂƌĨƵůŝŶƐƚĂŶĐĞƐǁĞƌĞĐůĂƐƐŝĨŝĞĚĂƐ/ŶƐĞĐƵƌĞ;ŵŽƐƚŽĨƚĞŶŝƐŽƌŐĂŶŝǌĞĚͿŝŶůĞƐƐ
ƚŚĂŶŚĂůĨŽĨƚŚĞĐĂƐĞƐ͘^ĞĐŽŶĚ͕ŽŶůǇĂĨŝĨƚŚŽĨƚŚĞ,,,ĞůƉůĞƐƐŶĞƐƐŝŶƐƚĂŶĐĞƐ
ŵĞƚƚŚĞĐƌŝƚĞƌŝĂĨŽƌĂWƌĞͲŵĞŶƚĂůŝǌŝŶŐ;WƌĞƚĞŶĚͿĐĂƚĞŐŽƌŝǌĂƚŝŽŶ͘


Figure 7. Distribution of co-occurrences in the Insecure, Hostile-Helpless and Pre-mentalizing 
instances in caregiving representations in Article IV.  
  
ϳϵ
4.3 Maternal trauma, emotional dysregulation, and mental 
representations  
dŚĞƚŚŝƌĚƌĞƐĞĂƌĐŚƚĂƐŬǁĂƐƚŽƐƚƵĚǇŝŶƚĞƌĐŽŶŶĞĐƚŝŽŶƐďĞƚǁĞĞŶƚŚĞŵŽƚŚĞƌƐ͛
ƚƌĂƵŵĂĞǆƉĞƌŝĞŶĐĞƐ͕ĞŵŽƚŝŽŶĂůĚǇƐƌĞŐƵůĂƚŝŽŶ;ŵĞŶƚĂůŚĞĂůƚŚƐǇŵƉƚŽŵƐĂŶĚ
ŝŵďĂůĂŶĐĞĚĞŵŽƚŝŽŶƉƌŽĐĞƐƐŝŶŐͿ͕ĂŶĚŵĞŶƚĂůƌĞƉƌĞƐĞŶƚĂƚŝŽŶƐ͘
4.3.1 Attachment trauma and representational features among substance-
abusing mothers and the case study mother 
Ɛ ƌĞƉŽƌƚĞĚ ĂďŽǀĞ͕ ƚŚĞ ƐƵďƐƚĂŶĐĞͲĂďƵƐŝŶŐ ŵŽƚŚĞƌƐ͛ ĂƚƚĂĐŚŵĞŶƚ
ƌĞƉƌĞƐĞŶƚĂƚŝŽŶƐǁĞƌĞ ĨƌĞƋƵĞŶƚůǇ ĐůĂƐƐŝĨŝĞĚ ĂƐ hŶƌĞƐŽůǀĞĚ ;ŝƐŽƌŐĂŶŝǌĞĚ Žƌ
ĂŶŶŽƚůĂƐƐŝĨǇͿ͕ǁŚŝĐŚŝƐŝŶĐŽŶĐŽƌĚĂŶĐĞǁŝƚŚƚŚĞŝƌŚŝŐŚƌĞƉŽƌƚŝŶŐŽĨĂďƵƐĞ
ĂŶĚ ůŽƐƐĞǆƉĞƌŝĞŶĐĞƐ͘,ŽǁĞǀĞƌ͕ ƚŚĞĐĂƐĞƐƚƵĚǇŵŽƚŚĞƌ<ĂƚŝĚŝĚŶŽƚ ƌĞƉŽƌƚ
ƐƵĐŚ͚ĐůĞĂƌ͛ƚƌĂƵŵĂƐƚŚĂƚĂƌĞĐƌŝƚĞƌŝĂĨŽƌhŶƌĞƐŽůǀĞĚͬŝƐŽƌŐĂŶŝǌĞĚĐĂƚĞŐŽƌǇ
ƉůĂĐĞŵĞŶƚ ŝŶ ƚŚĞ ^ĞĐƵƌĞͬ/ŶƐĞĐƵƌĞ ĐŽĚŝŶŐ ƐǇƐƚĞŵ͘ ^ŚĞ ĚŝĚ ŶŽƚ ƌĞĐĞŝǀĞ Ă
ŝƐŽƌŐĂŶŝǌĞĚĐĂƚĞŐŽƌŝǌĂƚŝŽŶĚĞƐƉŝƚĞƐŽŵĞhŶƌĞƐŽůǀĞĚƐƚĂƚĞƐŽĨŵŝŶĚŝŶŚĞƌ
ĂƚƚĂĐŚŵĞŶƚƌĞƉƌĞƐĞŶƚĂƚŝŽŶƐ͘
ZĂƚŚĞƌ͕<Ăƚŝ͛ƐĂƚƚĂĐŚŵĞŶƚƌĞƉƌĞƐĞŶƚĂƚŝŽŶƐǁĞƌĞĐůĂƐƐŝĨŝĞĚĂƐƌĞĨůĞĐƚŝŶŐĂŶ
ŽƌŐĂŶŝǌĞĚ͕WƌĞŽĐĐƵƉŝĞĚĂƚƚĞŶƚŝŽŶĂůͲĞŵŽƚŝŽŶĂůƐƚƌĂƚĞŐǇ͘,ŽǁĞǀĞƌ͕ƚŚĞĐĞŶƚƌĂů
ƉƌĞŽĐĐƵƉǇŝŶŐĂĨĨĞĐƚǁĂƐĨĞĂƌ͕ǁŚŝĐŚŝƐĚĞĞŵĞĚĞǀĞŶŝŶƚŚĞĐŽĚŝŶŐƐǇƐƚĞŵƚŽ
ƉŽƐƐŝďůǇƐƚĞŵĨƌŽŵƚƌĂƵŵĂƚŝĐĞǆƉĞƌŝĞŶĐĞƐ;DĂŝŶĞƚĂů͕͘ϮϬϬϯͿ͘dŚĞ,ŽƐƚŝůĞͲ
,ĞůƉůĞƐƐ ;,,Ϳ ƐǇƐƚĞŵ͕ ŝŶƐƚĞĂĚ͕ ŚĞůĚ ƚŚĞ &ĞĂƌĨƵů͕ ŝŶ ƚĂŶĚĞŵ ǁŝƚŚ
ĂĚͬtŽƌƚŚůĞƐƐ͕,ŽƐƚŝůĞ͕ĂŶĚ,ĞůƉůĞƐƐƌĞƉƌĞƐĞŶƚĂƚŝŽŶĂůĨĞĂƚƵƌĞƐĂƐŝŶĚŝĐĂƚŽƌƐ
ŽĨ ƵŶŝŶƚĞŐƌĂƚĞĚ ƐƚĂƚĞƐ ŽĨ ŵŝŶĚ ĂƌŝƐŝŶŐ ĨƌŽŵ ƚƌĂƵŵĂƚŝĐĂůůǇ ĚǇƐƌĞŐƵůĂƚĞĚ
ĞǆƉĞƌŝĞŶĐĞƐǁŝƚŚĐĂƌĞŐŝǀĞƌƐ͘
dŚĞ ƵŶͲŝŶƚĞŐƌĂƚŝŽŶ ĐŽŶƚŝŶƵĞĚ ƚŽ ĐŚĂƌĂĐƚĞƌŝǌĞ <Ăƚŝ͛Ɛ ĐĂƌĞŐŝǀŝŶŐ
ƌĞƉƌĞƐĞŶƚĂƚŝŽŶƐ͘&ƵƌƚŚĞƌ͕hŶƌĞƐŽůǀĞĚͬŝƐŽƌŐĂŶŝǌĞĚĨĞĂƚƵƌĞƐǁĞƌĞĨŽƵŶĚ ƚŽ
ĐŚĂƌĂĐƚĞƌŝǌĞƚŚĞĐĂƌĞŐŝǀŝŶŐƌĞƉƌĞƐĞŶƚĂƚŝŽŶƐŵŽƌĞĨƌĞƋƵĞŶƚůǇĂŶĚĐůĞĂƌůǇƚŚĂŶ
ƚŚĞ ĂƚƚĂĐŚŵĞŶƚ ƌĞƉƌĞƐĞŶƚĂƚŝŽŶƐ͘ dŚĞ ŝƐŽƌŐĂŶŝǌĂƚŝŽŶͬďƌĞĂŬĚŽǁŶ ŝŶ <Ăƚŝ͛Ɛ
ƌĞĂƐŽŶŝŶŐ ŵĂŶŝĨĞƐƚĞĚ ĂƐ ĚŝƐŽƌŝĞŶƚĂƚŝŽŶ ŝŶ ƚŚĞ ĐĂƌĞŐŝǀŝŶŐ ƌŽůĞ ;Ğ͘Ő͘ ƌŽůĞͲ
ƌĞǀĞƌƐĞĚĞǆƉƌĞƐƐŝŽŶƐƚŚĂƚWĂĂǀŽŝƐƌĞƐƉŽŶƐŝďůĞĨŽƌŚĞƌĞŵŽƚŝŽŶƌĞŐƵůĂƚŝŽŶͿ
ĂƐǁĞůů ĂƐ ĨĞĂƌĨƵů͕ŵĂŐŝĐĂů͕ ĂŶĚĚƌĞĂŵͲůŝŬĞ ŝĚĞĂƚŝŽŶ ;Ğ͘Ő͘ ĂŶǆŝŽƵƐůǇǁĂŝƚŝŶŐ
ƚŚĂƚ͚ƐŽŵĞƚŚŝŶŐďĂĚ͛ŽƌĂ͚ĐŽƐŵŝĐƉƵŶŝƐŚŵĞŶƚ͛ǁŽƵůĚŽĐĐƵƌͿ͘<Ăƚŝ͛ƐĂďŝůŝƚǇƚŽ
ŵĞŶƚĂůŝǌĞ ŝŶƚŚĞĐŽŶƚĞǆƚŽĨŚĞƌĐĂƌĞŐŝǀŝŶŐǁĂƐǀĞƌǇĨƌĂŐŝůĞ͕ĂƉƌŽĨŝůĞǁŚŝĐŚ
ŚĂƐ ďĞĞŶ ƉƌĞǀŝŽƵƐůǇ ƌĞƉŽƌƚĞĚ ƚŽ ĐŚĂƌĂĐƚĞƌŝǌĞ ŝŶƚĞƌƉĞƌƐŽŶĂůůǇ ƚƌĂƵŵĂƚŝǌĞĚ
ŵŽƚŚĞƌƐ;ĞƌƚŚĞůŽƚĞƚĂů͕͘ϮϬϭϱ͖&ŽŶĂŐǇĞƚĂů͕͘ϮϬϬϯ͖^ĐŚĞĐŚƚĞƌΘtŝůůŚĞŝŵ͕
ϮϬϬϵͿ͘
ϴϬ
4.3.2 Substance-abusing mothers’ attachment representations and 
pregnancy-related emotion processing 
Ɛ ƚŚĞƌĞ ǁĞƌĞ ŶŽ ĐŽŵƉĂƌŝƐŽŶ ŵŽƚŚĞƌƐ ĐůĂƐƐŝĨŝĞĚ ĂƐ WƌĞŽĐĐƵƉŝĞĚ Žƌ
hŶƌĞƐŽůǀĞĚͬĂŶŶŽƚůĂƐƐŝĨǇ ;hͬͿ͕ ƚǁŽ ƐĞƚƐ ŽĨ ĂŶĂůǇƐĞƐǁĞƌĞƉĞƌĨŽƌŵĞĚ͗
ĨŝƌƐƚ͕ ĐŽŵƉĂƌŝŶŐ ƐƵďƐƚĂŶĐĞͲĂďƵƐŝŶŐ ĂŶĚ ĐŽŵƉĂƌŝƐŽŶŵŽƚŚĞƌƐ Ăƚ ^ĞĐƵƌĞ ǀƐ͘
/ŶƐĞĐƵƌĞ ůĞǀĞůƐ;ŝŶĐůƵĚŝŶŐŝƐŵŝƐƐŝŶŐ͕WƌĞŽĐĐƵƉŝĞĚ͕ĂŶĚhͬͿ͖ĂŶĚƐĞĐŽŶĚ͕
ĐŽŵƉĂƌŝŶŐŽŶůǇ ƚŚĞ^ĞĐƵƌĞĂŶĚŝƐŵŝƐƐŝŶŐŵŽƚŚĞƌƐĂĐƌŽƐƐŐƌŽƵƉƐ͘ZĞƐƵůƚƐ
ƐŚŽǁĞĚ ƚŚĂƚ ĂƚƚĂĐŚŵĞŶƚ ƌĞƉƌĞƐĞŶƚĂƚŝŽŶƐ ĂƐƐŽĐŝĂƚĞĚ ĚŝĨĨĞƌĞŶƚůǇ ǁŝƚŚ
ĞŵŽƚŝŽŶƉƌŽĐĞƐƐŝŶŐ ;WͿĂŵŽŶŐ ƚŚĞ^ĞĐƵƌĞĂŶĚŝƐŵŝƐƐŝŶŐŵŽƚŚĞƌƐ ŝŶ ƚŚĞ
ƐƵďƐƚĂŶĐĞͲĂďƵƐŝŶŐĂŶĚĐŽŵƉĂƌŝƐŽŶŐƌŽƵƉƐ͘&ƵƌƚŚĞƌ͕ƐƵďƐƚĂŶĐĞĂďƵƐĞƐƚĂƚƵƐ͕
ƌĂƚŚĞƌ ƚŚĂŶ ƐĞĐƵƌŝƚǇ ŽĨ ĂƚƚĂĐŚŵĞŶƚ ƌĞƉƌĞƐĞŶƚĂƚŝŽŶƐ͕ ǁĂƐ ĂƐƐŽĐŝĂƚĞĚ ǁŝƚŚ
ŵƵůƚŝͲůĞǀĞůŶĞŐĂƚŝǀĞƉƌĞŐŶĂŶĐǇͲƌĞůĂƚĞĚW͘
dŚĞĨŝƌƐƚŚǇƉŽƚŚĞƐŝƐƚŚĂƚ^ĞĐƵƌĞŵŽƚŚĞƌƐŝŶďŽƚŚƐƵďƐƚĂŶĐĞͲĂďƵƐŝŶŐĂŶĚ
ĐŽŵƉĂƌŝƐŽŶŐƌŽƵƉƐǁŽƵůĚƐŚŽǁŚŝŐŚĞƌŵĞƚĂͲĞǀĂůƵĂƚŝŽŶŽĨĞŵŽƚŝŽŶƐǁĂƐŶŽƚ
ƐƵďƐƚĂŶƚŝĂƚĞĚ͘ tŚĞŶ ĂŶĂůǇǌŝŶŐ ŽŶůǇ ƚŚĞ ^ĞĐƵƌĞ ĂŶĚ ŝƐŵŝƐƐŝŶŐ ŵŽƚŚĞƌƐ͕
^ĞĐƵƌĞĐŽŵƉĂƌŝƐŽŶƐƐŚŽǁĞĚ͕ĂƐĞǆƉĞĐƚĞĚ͕ŚŝŐŚĞƌŵĞƚĂͲĞǀĂůƵĂƚŝŽŶǁŚĞƌĞĂƐ
^ĞĐƵƌĞ ƐƵďƐƚĂŶĐĞͲĂďƵƐŝŶŐ ŵŽƚŚĞƌƐ ƐŚŽǁĞĚ ůŽǁĞƌ ŵĞƚĂͲĞǀĂůƵĂƚŝŽŶ ƚŚĂŶ
ŝƐŵŝƐƐŝŶŐ ŵŽƚŚĞƌƐ͘ &ƵƌƚŚĞƌ͕ Ăƚ ƚŚĞ ^ĞĐƵƌĞͬ/ŶƐĞĐƵƌĞ ůĞǀĞů ŽĨ ĂŶĂůǇƐŝƐ͕ Ăůů
ƐƵďƐƚĂŶĐĞͲĂďƵƐŝŶŐŵŽƚŚĞƌƐƐŚŽǁĞĚůŽǁĞƌŵĞƚĂͲĞǀĂůƵĂƚŝŽŶŽĨĞŵŽƚŝŽŶƐƚŚĂŶ
ĐŽŵƉĂƌŝƐŽŶƐ͘
dŚĞ ƐĞĐŽŶĚŚǇƉŽƚŚĞƐŝƐ͕ ƚŚĂƚ /ŶƐĞĐƵƌĞŵŽƚŚĞƌƐǁŽƵůĚ ƐŚŽǁ ŝŵďĂůĂŶĐĞĚ
;ŚŝŐŚůǇ ŶĞŐĂƚŝǀĞͿ W ƌĞŐĂƌĚůĞƐƐ ŽĨ ƐƵďƐƚĂŶĐĞ ĂďƵƐĞ ƐƚĂƚƵƐ͕ ĚŝĚ ŶŽƚ ƌĞĐĞŝǀĞ
ƐƵƉƉŽƌƚ͘ ^ĞĐƵƌĞ ĐŽŵƉĂƌŝƐŽŶƐ ƐŚŽǁĞĚ ůŽǁĞƌ ůĞǀĞůƐ ŽĨ ŶĞŐĂƚŝǀĞ ĐŽŐŶŝƚŝǀĞ
ĂƉƉƌĂŝƐĂůƐ ƚŚĂŶ ƚŚĞ ŝƐŵŝƐƐŝŶŐ ĐŽŵƉĂƌŝƐŽŶ ŵŽƚŚĞƌƐ͕ ǁŚĞƌĞĂƐ ^ĞĐƵƌĞ
ƐƵďƐƚĂŶĐĞͲĂďƵƐŝŶŐŵŽƚŚĞƌƐƐŚŽǁĞĚŚŝŐŚĞƌůĞǀĞůƐŽĨŶĞŐĂƚŝǀĞĂƉƉƌĂŝƐĂůƐƚŚĂŶ
ŝƐŵŝƐƐŝŶŐ ƐƵďƐƚĂŶĐĞͲĂďƵƐŝŶŐ ŵŽƚŚĞƌƐ͘ ƚ ƚŚĞ ^ĞĐƵƌĞͬ/ŶƐĞĐƵƌĞ ůĞǀĞů ŽĨ
ĂŶĂůǇƐŝƐ͕ĂůůƚŚĞƐƵďƐƚĂŶĐĞͲĂďƵƐŝŶŐŵŽƚŚĞƌƐƌĞƉŽƌƚĞĚŚŝŐŚĞƌŶĞŐĂƚŝǀĞĨĞĞůŝŶŐ
ƐƚĂƚĞƐĂŶĚŶĞŐĂƚŝǀĞďĞŚĂǀŝŽƌĂůƵƌŐĞƐƚŚĂŶƚŚĞĐŽŵƉĂƌŝƐŽŶƐ͘
dŚĞŵŽƌĞ ƐƉĞĐŝĨŝĐ ŚǇƉŽƚŚĞƐŝƐ ƚŚĂƚ ƚŚĞ WƌĞŽĐĐƵƉŝĞĚ ĂŶĚ hͬŵŽƚŚĞƌƐ
ĞƐƉĞĐŝĂůůǇǁŽƵůĚĂĐĐŽƵŶƚĨŽƌƚŚĞŝŵďĂůĂŶĐĞĚWĐŽƵůĚŽŶůǇďĞƚĞƐƚĞĚĂŵŽŶŐ
ƚŚĞƐƵďƐƚĂŶĐĞͲĂďƵƐŝŶŐŵŽƚŚĞƌƐ͘^ ƵƉƉŽƌƚĨŽƌŝƚǁĂƐŶŽƚĨŽƵŶĚ͕ĂƐWƌĞŽĐĐƵƉŝĞĚ
ĂŶĚ hͬ ƐƵďƐƚĂŶĐĞͲĂďƵƐŝŶŐ ŵŽƚŚĞƌƐ ĚŝĚ ŶŽƚ ĚŝĨĨĞƌ ĨƌŽŵ ƚŚĞ ^ĞĐƵƌĞ
ƐƵďƐƚĂŶĐĞͲĂďƵƐŝŶŐ ŵŽƚŚĞƌƐ ŝŶ ŶĞŐĂƚŝǀĞ W͘ /ŶƐƚĞĂĚ͕ ƚŚĞ WƌĞŽĐĐƵƉŝĞĚ
ƐƵďƐƚĂŶĐĞͲĂďƵƐŝŶŐŵŽƚŚĞƌƐƐŚŽǁĞĚŵŽƌĞŶĞŐĂƚŝǀĞĐŽŐŶŝƚŝǀĞĂƉƉƌĂŝƐĂůƐƚŚĂŶ
ƚŚĞŝƐŵŝƐƐŝŶŐƐƵďƐƚĂŶĐĞͲĂďƵƐŝŶŐŵŽƚŚĞƌƐ͘
ϴϭ
4.3.3 Palestinian mothers’ trauma experiences, mental health, and 
caregiving representations 
ZĞŐĂƌĚŝŶŐ ƚŚĞ WĂůĞƐƚŝŶŝĂŶ ŵŽƚŚĞƌƐ͕ ƚŚĞ ĨŝƌƐƚ ŚǇƉŽƚŚĞƐŝƐ ʹ ƚŚĂƚ ĐŚŝůĚŚŽŽĚ
ĞŵŽƚŝŽŶĂů ;Ϳ ĂŶĚƉŚǇƐŝĐĂů ĂďƵƐĞ ;WͿ ĂŶĚĞǆƉŽƐƵƌĞ ƚŽ ƚƌĂƵŵĂƚŝĐǁĂƌ
ĞǀĞŶƚƐ ;dtͿ ƉƌĞĚŝƐƉŽƐĞŵŽƚŚĞƌƐ ƚŽ ƉƌŽďůĞŵƐ ŝŶ ƉƌĞŶĂƚĂů ŵĞŶƚĂů ŚĞĂůƚŚ
;ĚĞƉƌĞƐƐŝǀĞ ĂŶĚ Wd^ ƐǇŵƉƚŽŵƐ ĂƐ ǁĞůů ĂƐ ƐƚƌĞƐƐͿ͕ ĂŶĚ ƉŽƐƚŶĂƚĂů ŵĞŶƚĂů
ŚĞĂůƚŚ ;ĚĞƉƌĞƐƐŝǀĞĂŶĚWd^ͿƐǇŵƉƚŽŵƐ͘ /ŶƌƚŝĐůĞ //͕Ăůů ƚŚĞ ƚƌĂƵŵĂƚǇƉĞƐ
ǁĞƌĞ ĂƐƐŽĐŝĂƚĞĚǁŝƚŚ ĞůĞǀĂƚĞĚ ƉƌĞŶĂƚĂů ƐǇŵƉƚŽŵƐ͘ KŶůǇ  ƉƌĞĚŝƐƉŽƐĞĚ
ŵŽƚŚĞƌƐ ƚŽ Ăůů ŵĞĂƐƵƌĞĚ ŝŶĚŝĐĂƚŽƌƐ ŽĨ ƉƌĞŶĂƚĂů ŵĞŶƚĂů ŚĞĂůƚŚ ĂŶĚ ǁĂƐ
ƵŶŝƋƵĞůǇ ĂƐƐŽĐŝĂƚĞĚ ǁŝƚŚ ĚĞƉƌĞƐƐŝǀĞ ƐǇŵƉƚŽŵƐ͘ /Ŷ ƚŚĞ ƐƵďƐĂŵƉůĞ ŽĨ ƚŚĞ
ŵŽƚŚĞƌƐŝŶƌƚŝĐůĞ///͕ƉŽƐƚŶĂƚĂůdtǁĂƐĂƐƐŽĐŝĂƚĞĚǁŝƚŚĞůĞǀĂƚĞĚƉŽƐƚŶĂƚĂů
ĚĞƉƌĞƐƐŝǀĞ ƐǇŵƉƚŽŵƐ͘ dŚĞ ƐĞĐŽŶĚ ŚǇƉŽƚŚĞƐŝƐ͕ ƚŚĂƚ ŵŽƚŚĞƌƐ ǁŝƚŚ
ĂĐĐƵŵƵůĂƚĞĚĞǆƉŽƐƵƌĞƚŽďŽƚŚĐŚŝůĚŚŽŽĚĂŶĚǁĂƌƚƌĂƵŵĂǁŽƵůĚƐŚŽǁƚŚĞ
ŚŝŐŚĞƐƚƉƌĞŶĂƚĂůƐǇŵƉƚŽŵƐ;ƌƚŝĐůĞ//Ϳ͕ǁĂƐŶŽƚƐƵďƐƚĂŶƚŝĂƚĞĚ͘
dŚĞ ƚŚŝƌĚ ŚǇƉŽƚŚĞƐŝƐ ʹ ƚŚĂƚ ŚŝŐŚ ůĞǀĞůƐ ŽĨ dt ĂŶĚ ŵĞŶƚĂů ŚĞĂůƚŚ
ƐǇŵƉƚŽŵƐĂƌĞĂƐƐŽĐŝĂƚĞĚǁŝƚŚƚŚĞŝĚĞŶƚŝĨŝĞĚŝƐŽƌŐĂŶŝǌĞĚ͕hŶĂǀĂŝůĂďůĞ͕ĂŶĚ
&ĞĂƌĨƵů ƌĞƉƌĞƐĞŶƚĂƚŝŽŶƐ ;ƌƚŝĐůĞ ///Ϳ ʹ ǁĂƐ ŽŶůǇ ƉĂƌƚŝĂůůǇ ƐƵďƐƚĂŶƚŝĂƚĞĚ͘
WƌĞŶĂƚĂůĚĞƉƌĞƐƐŝǀĞƐǇŵƉƚŽŵƐǁĞƌĞĂƐƐŽĐŝĂƚĞĚǁŝƚŚƚŚĞǇƐƌĞŐƵůĂƚŝŶŐĂŶĚ
&ĞĂƌĨƵůƌĞƉƌĞƐĞŶƚĂƚŝŽŶƐ͕ĂŶĚƉŽƐƚŶĂƚĂůWd^ƐǇŵƉƚŽŵƐǁĞƌĞĂƐƐŽĐŝĂƚĞĚǁŝƚŚ
&ĞĂƌĨƵů ƌĞƉƌĞƐĞŶƚĂƚŝŽŶƐ͕ ďƵƚ dt ǁĂƐ ŶŽƚ ĂƐƐŽĐŝĂƚĞĚ ǁŝƚŚ ƚŚĞƐĞ
ƌĞƉƌĞƐĞŶƚĂƚŝŽŶƐ͘ /Ŷ ĂĚĚŝƚŝŽŶ͕ŵŽƚŚĞƌƐǁŝƚŚŵĂůĞ ŝŶĨĂŶƚƐ ŚĂĚŵŽƌĞ &ĞĂƌĨƵů
ƌĞƉƌĞƐĞŶƚĂƚŝŽŶƐ͘ &ŝŶĂŶĐŝĂů ĚŝĨĨŝĐƵůƚŝĞƐ͕ ďƵƚ ŶŽŶĞ ŽĨ ƚŚĞ ŵĞŶƚĂů ŚĞĂůƚŚ
ǀĂƌŝĂďůĞƐ͕ǁĞƌĞĂƐƐŽĐŝĂƚĞĚǁŝƚŚƚŚĞhŶĂǀĂŝůĂďůĞƌĞƉƌĞƐĞŶƚĂƚŝŽŶƐ͘
4.4 The impact of maternal trauma, mental representatins, and 
mental health on dyadic and infant regulation 
KƵƌĨŝŶĂůƚĂƐŬǁĂƐƚŽŝŶǀĞƐƚŝŐĂƚĞŚŽǁƚŚĞƐƚƵĚǇǀĂƌŝĂďůĞƐĂƌĞĂƐƐŽĐŝĂƚĞĚǁŝƚŚ
ŝŶĨĂŶƚƐƚƌĞƐƐƌĞŐƵůĂƚŝŽŶĂŶĚǁŝƚŚƚŚĞƋƵĂůŝƚǇŽĨŵŽƚŚĞƌŝŶĨĂŶƚŝŶƚĞƌĂĐƚŝŽŶ͘
4.4.1  Substance-abusing mothers’ attachment representations and mother-
infant interaction quality 
Ɛ ŝŶ ĨŝŶĚŝŶŐƐ ƌĞŐĂƌĚŝŶŐ ƉƌĞŶĂƚĂů ĞŵŽƚŝŽŶ ƉƌŽĐĞƐƐŝŶŐ͕ ƐƵďƐƚĂŶĐĞ ĂďƵƐĞ
ƐƚĂƚƵƐ͕ƌĂƚŚĞƌƚŚĂŶŵŽƚŚĞƌƐ͛ĂƚƚĂĐŚŵĞŶƚĐůĂƐƐŝĨŝĐĂƚŝŽŶ͕ǁĂƐĂƐƐŽĐŝĂƚĞĚǁŝƚŚ
ƉŽŽƌ ŵŽƚŚĞƌŝŶĨĂŶƚ ĞŵŽƚŝŽŶĂů ĂǀĂŝůĂďŝůŝƚǇ ;Ϳ͕ ĂŶĚ ^ĞĐƵƌĞ ĂƚƚĂĐŚŵĞŶƚ
ϴϮ
ƐƚĂƚƵƐǁĂƐĚŝĨĨĞƌĞŶƚůǇĂƐƐŽĐŝĂƚĞĚǁŝƚŚĂŵŽŶŐ ƚŚĞ ƐƵďƐƚĂŶĐĞĂďƵƐĞĂŶĚ
ĐŽŵƉĂƌŝƐŽŶŵŽƚŚĞƌƐ͘
dŚĞ ŚǇƉŽƚŚĞƐŝƐ ƚŚĂƚ ŵŽƚŚĞƌƐ͛ ^ĞĐƵƌĞ ĂƚƚĂĐŚŵĞŶƚ ƌĞƉƌĞƐĞŶƚĂƚŝŽŶƐ ĂƌĞ
ĂƐƐŽĐŝĂƚĞĚǁŝƚŚ ŚŝŐŚĞƌ  ŝŶ ďŽƚŚ ƚŚĞ ƐƵďƐƚĂŶĐĞͲĂďƵƐŝŶŐ ĂŶĚ ĐŽŵƉĂƌŝƐŽŶ
ŐƌŽƵƉƐ ǁĂƐ ŶŽƚ ƐƵďƐƚĂŶƚŝĂƚĞĚ͘ /ŶƐƚĞĂĚ͕ ƌĞŐĂƌĚůĞƐƐ ŽĨ ƚŚĞŝƌ ĂƚƚĂĐŚŵĞŶƚ
ĐůĂƐƐŝĨŝĐĂƚŝŽŶ͕ƐƵďƐƚĂŶĐĞͲĂďƵƐŝŶŐŵŽƚŚĞƌƐǁĞƌĞůĞƐƐ^ ĞŶƐŝƚŝǀĞĂŶĚ^ ƚƌƵĐƚƵƌŝŶŐ
ĂŶĚŵŽƌĞ/ŶƚƌƵƐŝǀĞĂŶĚ,ŽƐƚŝůĞƚŚĂŶƚŚĞĐŽŵƉĂƌŝƐŽŶƐ͘dŚĞŝƌŝŶĨĂŶƚƐǁĞƌĞĂůƐŽ
ůĞƐƐZĞƐƉŽŶƐŝǀĞĂŶĚ/ŶǀŽůǀŝŶŐƚŚĂŶƚŚĞŝŶĨĂŶƚƐŝŶƚŚĞĐŽŵƉĂƌŝƐŽŶĚǇĂĚƐ͘EŽ
ĚŝĨĨĞƌĞŶĐĞƐŝŶǁĞƌĞĨŽƵŶĚĂĐĐŽƌĚŝŶŐƚŽƚŚĞĨŽƵƌĂƚƚĂĐŚŵĞŶƚĐůĂƐƐŝĨŝĐĂƚŝŽŶƐ
ǁŝƚŚŝŶƚŚĞƐƵďƐƚĂŶĐĞͲĂďƵƐŝŶŐŵŽƚŚĞƌƐ͘hŶĞǆƉĞĐƚĞĚůǇ͕ǁŚĞŶĐŽŵƉĂƌŝŶŐŽŶůǇ
ƚŚĞ^ĞĐƵƌĞĂŶĚŝƐŵŝƐƐŝŶŐŵŽƚŚĞƌƐŝŶƚŚĞƚǁŽŐƌŽƵƉƐ͕ƚŚĞ^ĞĐƵƌĞƐƵďƐƚĂŶĐĞͲ
ĂďƵƐŝŶŐŵŽƚŚĞƌƐƐŚŽǁĞĚŵŽƌĞŝŶƚƌƵƐŝǀĞŶĞƐƐƚŚĂŶƚŚĞŝƐŵŝƐƐŝŶŐƐƵďƐƚĂŶĐĞͲ
ĂďƵƐŝŶŐ ŵŽƚŚĞƌƐ͕ ǁŚĞƌĞĂƐ ĂŵŽŶŐ ƚŚĞ ĐŽŵƉĂƌŝƐŽŶƐ͕ ƚŚĞ ^ĞĐƵƌĞ ŵŽƚŚĞƌƐ
ǁĞƌĞ͕ĂƐĞǆƉĞĐƚĞĚ͕ůĞƐƐŝŶƚƌƵƐŝǀĞƚŚĂŶƚŚĞŝƐŵŝƐƐŝŶŐŵŽƚŚĞƌƐ͘
4.4.2 Direct and indirect links between Palestinian mothers’ trauma, prenatal 
mental health, and infant stress regulation 
dŚĞŚǇƉŽƚŚĞƐŝƐƚŚĂƚŵĂƚĞƌŶĂůĐŚŝůĚŚŽŽĚĂďƵƐĞŚĂƐĚŝƌĞĐƚŚĂƌŵĨƵůŝŵƉĂĐƚŽŶ
ŝŶĨĂŶƚ ƐƚƌĞƐƐ ƌĞŐƵůĂƚŝŽŶ ǁĂƐ ŶŽƚ ƐƵďƐƚĂŶƚŝĂƚĞĚ͘ /ŶƐƚĞĂĚ͕ ǁĞ ĨŽƵŶĚ ƚŚĂƚ
ŵŽƚŚĞƌƐ͛ ŚŝŐŚ ůĞǀĞů ŽĨ ĐŚŝůĚŚŽŽĚĞŵŽƚŝŽŶĂů ĂďƵƐĞ ;Ϳ ŝŵƉĂĐƚĞĚ ŝŶĨĂŶƚƐ͛
EĞŐĂƚŝǀĞ ŵŽƚŝŽŶĂůŝƚǇ ĚŝĨĨĞƌĞŶƚůǇ ĂĐĐŽƌĚŝŶŐ ƚŽ ƚŚĞ ůĞǀĞů ŽĨ ĞǆƉŽƐƵƌĞ ƚŽ
ƚƌĂƵŵĂƚŝĐǁĂƌĞǀĞŶƚƐ;dtͿƉƌŝŽƌƚŽƚŚĞƉƌĞŐŶĂŶĐǇ͘dŚĞŝŶƚĞƌĂĐƚŝŽŶĞĨĨĞĐƚŝƐ
ŝůůƵƐƚƌĂƚĞĚŝŶ&ŝŐƵƌĞϴ͘tŚĞŶdtǁĂƐůŽǁ͕ŵŽƚŚĞƌƐǁŝƚŚŚŝŐŚƌĞƉŽƌƚĞĚ
ƚŚĞŝƌ ŝŶĨĂŶƚƐ ĞǆƉƌĞƐƐŝŶŐ ŚŝŐŚ ůĞǀĞůƐ ŽĨ EĞŐĂƚŝǀĞ ŵŽƚŝŽŶĂůŝƚǇ͖ ŝŶ ĐŽŶƚƌĂƐƚ͕
ŵŽƚŚĞƌƐĞǆƉŽƐĞĚƚŽŚŝŐŚůĞǀĞůƐŽĨďŽƚŚĂŶĚdtƌĞƉŽƌƚĞĚůŽǁĞƌůĞǀĞůƐ
ŽĨŝŶĨĂŶƚEĞŐĂƚŝǀĞŵŽƚŝŽŶĂůŝƚǇ͘
ϴϯ

Figure 8. Interaction effect between Palestinian mothers’ childhood emotional abuse and exposure to 
war events prior to pregnancy on infant Negative Emotionality in Article II. 

dŚĞŚǇƉŽƚŚĞƐŝƐ ƚŚĂƚ dtĂŶĚ ĐŚŝůĚŚŽŽĚĂďƵƐĞǁŽƵůĚ ƚƌĂŶƐŵŝƚ ŚĂƌŵĨƵů
ĞĨĨĞĐƚƐŽŶŝŶĨĂŶƚƐƚƌĞƐƐƌĞŐƵůĂƚŝŽŶǀŝĂƉƌĞŶĂƚĂůŵĞŶƚĂůŚĞĂůƚŚƐǇŵƉƚŽŵƐǁĂƐ
ŶŽƚ ƐƵďƐƚĂŶƚŝĂƚĞĚ ĞŝƚŚĞƌ͘ /ŶƐƚĞĂĚ͕ ƵŶĞǆƉĞĐƚĞĚůǇ͕ ŵŽƚŚĞƌƐ͛ ĚĞƉƌĞƐƐŝǀĞ
ƐǇŵƉƚŽŵƐǁĞƌĞƉŽƐŝƚŝǀĞůǇĂƐƐŽĐŝĂƚĞĚǁŝƚŚƌĞƉŽƌƚƐŽĨŝŶĨĂŶƚƐŽŽƚŚĂďŝůŝƚǇ͘dŚĞ
ƌĞƐƵůƚƐ ĨƵƌƚŚĞƌ ƐŚŽǁĞĚ ƚŚĂƚ ŚŝŐŚ ĨĂŵŝůǇ ^^ ǁĂƐ ĂƐƐŽĐŝĂƚĞĚ ǁŝƚŚ ŚŝŐŚĞƌ
ƐŽŽƚŚĂďŝůŝƚǇ͕ ŝŶĨĂŶƚ ƉƌĞŵĂƚƵƌŝƚǇ ǁŝƚŚ ůŽǁĞƌ ƐŽŽƚŚĂďŝůŝƚǇ͕ ĂŶĚŵĂůĞ ŐĞŶĚĞƌ
ǁŝƚŚŚŝŐŚĞƌŶĞŐĂƚŝǀĞĞŵŽƚŝŽŶĂůŝƚǇ͘
4.4.3 Impacts of Palestinian mothers’ war exposure, mental health, and 
caregiving representations on mother–infant interaction quality 
dŚĞ ŚǇƉŽƚŚĞƐŝƐ ƚŚĂƚ ŚĂƌŵĨƵů ŝŵƉĂĐƚ ŽĨ ƚƌĂƵŵĂƚŝĐ ǁĂƌ ĞǀĞŶƚƐ ƉƌŝŽƌ ƚŽ
ƉƌĞŐŶĂŶĐǇĂŶĚŝŶƚŚĞƉŽƐƚŶĂƚĂůƉĞƌŝŽĚ;dtͿĂŶĚƉƌĞͲĂŶĚƉŽƐƚŶĂƚĂůŵĞŶƚĂů
ŚĞĂůƚŚ ƐǇŵƉƚŽŵƐ ŽŶ ĞŵŽƚŝŽŶĂů ĂǀĂŝůĂďŝůŝƚǇ ;Ϳ ŝƐ ŵĞĚŝĂƚĞĚ ǀŝĂ ŚŝŐŚͲƌŝƐŬ
ĐĂƌĞŐŝǀŝŶŐƌĞƉƌĞƐĞŶƚĂƚŝŽŶƐĚŝĚŶŽƚƌĞĐĞŝǀĞƐƵƉƉŽƌƚ͕ĂƐŶŽĂƐƐŽĐŝĂƚŝŽŶƐǁĞƌĞ
ĨŽƵŶĚďĞƚǁĞĞŶƚŚĞǇƐƌĞŐƵůĂƚŝŶŐ͕hŶĂǀĂŝůĂďůĞ͕ĂŶĚ&ĞĂƌĨƵůƌĞƉƌĞƐĞŶƚĂƚŝŽŶƐ
ϴϰ
ĂŶĚŵŽƚŚĞƌͲƌĂƚĞĚ͘/ŶƐƚĞĂĚ͕ƉŽƐƚŶĂƚĂůWd^ƐǇŵƉƚŽŵƐĂŶĚŵĂƚĞƌŶĂůĂŐĞ
ǁĞƌĞĂƐƐŽĐŝĂƚĞĚǁŝƚŚůŽǁĞƌ͘
ŽŶƚƌĂƌǇ ƚŽ ƚŚĞ ůĂĐŬ ŽĨ ĂƐƐŽĐŝĂƚŝŽŶ ďĞƚǁĞĞŶ ƚŚĞ ŵŽƚŚĞƌƐ͛ ŚŝŐŚͲƌŝƐŬ
ĐĂƌĞŐŝǀŝŶŐ ƌĞƉƌĞƐĞŶƚĂƚŝŽŶƐ ĂŶĚ ͕ ŵŽƚŚĞƌƐ͛ ĚĞƐĐƌŝƉƚŝŽŶƐ ŽĨ ƉƌŽďůĞŵĂƚŝĐ
ŝŶƚĞƌĂĐƚŝŽŶƐ ǁĞƌĞ ĨŽƵŶĚ ŝŶ ƚŚĞ ƋƵĂůŝƚĂƚŝǀĞ ĂŶĂůǇƐŝƐ ŽĨ ƚŚĞ ƌĞƉƌĞƐĞŶƚĂƚŝŽŶ
ŝŶƚĞƌǀŝĞǁƐ͘ DŽƚŚĞƌƐ ƌĞƉŽƌƚĞĚ ĞŵŽƚŝŽŶĂů ĚǇƐƌĞŐƵůĂƚŝŽŶ ƚŚĂƚ ŚĞŝŐŚƚĞŶĞĚ
ŝŶĨĂŶƚ ĚŝƐƚƌĞƐƐ ĂŶĚ ƵƐŝŶŐ ƉŚǇƐŝĐĂů ƉƵŶŝƐŚŵĞŶƚƐ ;ǇƐƌĞŐƵůĂƚŝŶŐ
ƌĞƉƌĞƐĞŶƚĂƚŝŽŶƐͿ͕ ůĞĂǀŝŶŐ ƚŚĞŝƌ ŝŶĨĂŶƚƐ͛ ĚŝƐƚƌĞƐƐ ƵŶĂƚƚĞŶĚĞĚ ;hŶĂǀĂŝůĂďůĞ
ƌĞƉƌĞƐĞŶƚĂƚŝŽŶƐͿ͕ ĂŶĚ ĚŝƐƉůĂǇŝŶŐ ĐŽŶƐƚĂŶƚ ǁŽƌƌǇŝŶŐͬĨĞĂƌĨƵůŶĞƐƐ ŝŶ ƚŚĞ
ĐŽŵƉĂŶǇŽĨƚŚĞŝƌĐŚŝůĚƌĞŶ;&ĞĂƌĨƵůƌĞƉƌĞƐĞŶƚĂƚŝŽŶƐͿ͘

  
ϴϱ
4.5 Summary of key findings 
x ůůƚŚĞƐƚƵĚŝĞĚŚŝŐŚͲƌŝƐŬŵŽƚŚĞƌƐƌĞƉŽƌƚĞĚĐĂƌĞŐŝǀĞƌͲŝŶĨůŝĐƚĞĚĚŝƐƚƌĞƐƐ
ŝŶ ƚŚĞŝƌ ĐŚŝůĚŚŽŽĚ͘ ,ŽǁĞǀĞƌ͕ ĚĞĨŝŶŝŶŐ ƚŚĞ ĐĂƐĞ ƐƚƵĚǇ ŵŽƚŚĞƌ͛Ɛ
ĂƚƚĂĐŚŵĞŶƚĞǆƉĞƌŝĞŶĐĞƐĂƐ ƚƌĂƵŵĂƚŝĐĚĞƉĞŶĚĞĚŽŶ ƚŚĞĂƐƐĞƐƐŵĞŶƚ
ŵĞƚŚŽĚ;^ĞĐƵƌĞͬ/ŶƐĞĐƵƌĞǀƐ͘,ŽƐƚŝůĞͬ,ĞůƉůĞƐƐͿ͘
x ĐĐƵŵƵůĂƚŝŽŶ ŽĨ ĐƵƌƌĞŶƚ ƐƚƌĞƐƐŽƌƐ ĐŚĂƌĂĐƚĞƌŝǌĞĚ ƚŚĞ ƐƵďƐƚĂŶĐĞͲ
ĂďƵƐŝŶŐĂŶĚWĂůĞƐƚŝŶŝĂŶŵŽƚŚĞƌƐ͕ďƵƚŶŽƚƚŚĞĐĂƐĞƐƚƵĚǇŵŽƚŚĞƌ͘
ƌƚŝĐůĞ/͗
x dŚĞ ƐƵďƐƚĂŶĐĞͲĂďƵƐŝŶŐŵŽƚŚĞƌƐ͛ ĂƚƚĂĐŚŵĞŶƚ ƌĞƉƌĞƐĞŶƚĂƚŝŽŶƐ ǁĞƌĞ
ŵŽƌĞ ŽĨƚĞŶ /ŶƐĞĐƵƌĞ ;ƉĂƌƚŝĐƵůĂƌůǇ ƉƌĞŽĐĐƵƉŝĞĚ ĂŶĚ
hŶƌĞƐŽůǀĞĚͬŝƐŽƌŐĂŶŝǌĞĚͿƚŚĂŶƚŚĞĐŽŵƉĂƌŝƐŽŶŵŽƚŚĞƌƐ͛ĂƚƚĂĐŚŵĞŶƚ
ƌĞƉƌĞƐĞŶƚĂƚŝŽŶƐ͘
x ƐƵďƐƚĂŶĐĞͲĂďƵƐŝŶŐ ŵŽƚŚĞƌƐ͛ /ŶƐĞĐƵƌĞ ĂƚƚĂĐŚŵĞŶƚ ƌĞƉƌĞƐĞŶƚĂƚŝŽŶƐ
ƐŚŽǁĞĚ ŐƌĂǀĞƌ ŝŶĐŽŚĞƌĞŶĐĞ ĂŶĚ ĚĞƌŽŐĂƚŝŽŶ ƚŚĂŶ ƚŚŽƐĞ ŽĨ
ĐŽŵƉĂƌŝƐŽŶƐ͘
x /ŶƐĞĐƵƌŝƚǇŽĨĂƚƚĂĐŚŵĞŶƚƌĞƉƌĞƐĞŶƚĂƚŝŽŶƐǁĂƐŶŽƚĐĞŶƚƌĂůƚŽŵĂƚĞƌŶĂů
Žƌ ĚǇĂĚŝĐ ĚǇƐƌĞŐƵůĂƚŝŽŶ͗ Ăůů ƐƵďƐƚĂŶĐĞͲĂďƵƐŝŶŐ ŵŽƚŚĞƌƐ ƐŚŽǁĞĚ
ŐƌĞĂƚĞƌŝŵďĂůĂŶĐĞŝŶƚŚĞŝƌƉƌĞŐŶĂŶĐǇͲƌĞůĂƚĞĚĞŵŽƚŝŽŶƉƌŽĐĞƐƐŝŶŐĂŶĚ
ƉŽŽƌĞƌĞŵŽƚŝŽŶĂůĂǀĂŝůĂďŝůŝƚǇǁŝƚŚƚŚĞŝƌŝŶĨĂŶƚƐƚŚĂŶƚŚĞĐŽŵƉĂƌŝƐŽŶƐ͘
x ŽŶƚƌĂƌǇƚŽĞǆƉĞĐƚĂƚŝŽŶƐĂŶĚ ƚŚĞŽƌǇ͕ƚŚĞ^ĞĐƵƌĞƐƵďƐƚĂŶĐĞͲĂďƵƐŝŶŐ
ŵŽƚŚĞƌƐĚŝƐƉůĂǇĞĚƉŽŽƌĂďŝůŝƚǇƚŽƌĞĨůĞĐƚŽŶƚŚĞŝƌƉƌĞŐŶĂŶĐǇͲƌĞůĂƚĞĚ
ĞŵŽƚŝŽŶƐĂŶĚŝŶƚƌƵƐŝǀŝƚǇŝŶŝŶƚĞƌĂĐƚŝŽŶƐǁŝƚŚƚŚĞŝƌŝŶĨĂŶƚƐ͘
ƌƚŝĐůĞ//͗
x dŚĞ ǁĂƌͲĞǆƉŽƐĞĚ WĂůĞƐƚŝŶŝĂŶ ŵŽƚŚĞƌƐ͛ ĐŚŝůĚŚŽŽĚ ĞŵŽƚŝŽŶĂů ĂďƵƐĞ
ŚĂĚƚŚĞŵŽƐƚǁŝĚĞͲƌĞĂĐŚŝŶŐĞĨĨĞĐƚƐŽŶƉƌĞŶĂƚĂůŵĞŶƚĂůŚĞĂůƚŚ͘
x ŽŶƚƌĂƌǇƚŽĞǆƉĞĐƚĂƚŝŽŶƐ͕ŶŽĐůĞĂƌůǇŚĂƌŵĨƵůĞĨĨĞĐƚƐǁĞƌĞĨŽƵŶĚŽĨƚŚĞ
ŵŽƚŚĞƌƐ͛ĞĂƌůǇŽƌůĂƚĞƌƚƌĂƵŵĂŽƌƉƌĞŶĂƚĂůŵĞŶƚĂůŚĞĂůƚŚƐǇŵƉƚŽŵƐ
ŽŶŵŽƚŚĞƌͲƌĂƚĞĚŝŶĨĂŶƚƐƚƌĞƐƐƌĞŐƵůĂƚŝŽŶ͘
ƌƚŝĐůĞ///͗
x ǇƐƌĞŐƵůĂƚŝŶŐ͕hŶĂǀĂŝůĂďůĞ͕ĂŶĚ&ĞĂƌĨƵůƌŝƐŬĨĞĂƚƵƌĞƐǁĞƌĞŝĚĞŶƚŝĨŝĞĚ
ĨƌŽŵ ƚŚĞ WĂůĞƐƚŝŶŝĂŶ ŵŽƚŚĞƌƐ͛ ĐĂƌĞŐŝǀŝŶŐ ƌĞƉƌĞƐĞŶƚĂƚŝŽŶƐ͘ dŚĞ
ŵŽƚŚĞƌƐŝĚĞŶƚŝĨŝĞĚƚŚĞƉĞƌǀĂƐŝǀĞƐƚƌĞƐƐƉŽƐĞĚďǇƚŚĞǁĂƌĐŽŶĚŝƚŝŽŶƐ
ĂƐĐĂƵƐĞƚŽǇƐƌĞŐƵůĂƚŝŽŶĂŶĚhŶĂǀĂŝůĂďŝůŝƚǇ͘ůůŽĨƚŚĞŵŽƚŚĞƌƐ͛ĨĞĂƌƐ
ǁĞƌĞŶŽƚƵŶƌĞĂůŝƐƚŝĐŽƌƵŶĐŽŶŶĞĐƚĞĚƚŽƐŽƵƌĐĞ͘
x dŚĞWĂůĞƐƚŝŶŝĂŶŵŽƚŚĞƌƐƉĞƌĐĞŝǀĞĚƚŚĞŵƐĞůǀĞƐƉƌŝŵĂƌŝůǇĂƐĐĂƌĞŐŝǀĞƌƐ
ƚŽŵĂŶǇ;ĂƐŽƉƉŽƐĞĚƚŽƚŚĞƐƉĞĐŝĨŝĐŝŶĨĂŶƚͿ͘dŚĞǇǁĞƌĞŝŶĐůŝŶĞĚƚŽŐŝǀĞ
ϴϲ
ĐŽŶĐƌĞƚĞ ĂŶĚ ďĞŚĂǀŝŽƌĂů͕ ƌĂƚŚĞƌ ƚŚĂŶ ƉƐǇĐŚŽůŽŐŝĐĂů ĂŶĚ ƐƵďũĞĐƚŝǀĞ
ĞǆƉĞƌŝĞŶĐĞͲĞǆƉůŽƌŝŶŐĂŶƐǁĞƌƐ͘
x ƐƐŽĐŝĂƚŝŽŶ ďĞƚǁĞĞŶ ƚŚĞ ŵŽƚŚĞƌƐ͛ ŚŝŐŚͲƌŝƐŬ ĐĂƌĞŐŝǀŝŶŐ
ƌĞƉƌĞƐĞŶƚĂƚŝŽŶƐĂŶĚƚŚĞŝƌĞǀĂůƵĂƚŝŽŶƐŽĨŝŶƚĞƌĂĐƚŝŽŶƋƵĂůŝƚǇǁŝƚŚƚŚĞŝƌ
ŝŶĨĂŶƚƐǁĞƌĞŶŽƚĨŽƵŶĚ͘dŚŝƐǁĂƐŝŶĐŽŶƚƌĂƐƚƚŽŵĂƚĞƌŶĂůĚĞƐĐƌŝƉƚŝŽŶƐ
ŽĨ ĚǇƐƌĞŐƵůĂƚŝŶŐ ĐĂƌĞŐŝǀŝŶŐ͕ ƵŶĂƚƚĞŶĚĂŶĐĞ͕ ĨĞĂƌĨƵůŶĞƐƐ͕ ĂŶĚ ŝŶĨĂŶƚ
ĞǆƚƌĞŵĞƐƚƌĞƐƐƌĞƐƉŽŶƐĞƐŝŶƚŚĞŝƌƌĞƉƌĞƐĞŶƚĂƚŝŽŶŝŶƚĞƌǀŝĞǁƐ͘
ƌƚŝĐůĞ/s͗
x dŚĞ ƌŝƐŬƐ ŝŶ ƚŚĞ ĐĂƐĞ ƐƚƵĚǇŵŽƚŚĞƌ͛Ɛ ĂƚƚĂĐŚŵĞŶƚ ĂŶĚ ĐĂƌĞŐŝǀŝŶŐ
ƌĞƉƌĞƐĞŶƚĂƚŝŽŶƐ ǁĞƌĞ ĂůŝŬĞ͕ ďƵƚ ƚŚĞ ĐĂƌĞŐŝǀŝŶŐ ƌŝƐŬƐ ǁĞƌĞŵŽƌĞ
ƐĞǀĞƌĞ͕ ŝŶĐůƵĚŝŶŐŵĞƌŐĞĚǀŝĞǁŽĨ ƐĞůĨĂŶĚĐŚŝůĚ͕ĚŝƐŽƌŐĂŶŝǌĂƚŝŽŶ͕
ĂŶĚ ĨƌĞƋƵĞŶƚ ůĂƉƐĞƐ ŝŶƚŽƉƌĞͲŵĞŶƚĂůŝǌŝŶŐ͘ dŚĞ ƌŝƐŬƐ ŝŶĐĂƌĞŐŝǀŝŶŐ
ƌĞƉƌĞƐĞŶƚĂƚŝŽŶƐ ǁĞƌĞ ĂůƐŽ ŵŽƌĞ ĐŽŶĐƌĞƚĞ ĂŶĚ ƚŝĞĚ ƚŽ ĚĂŝůǇ
ŝŶƚĞƌĂĐƚŝŽŶƐǁŝƚŚƚŚĞĐŚŝůĚ͘KĨƚŚĞƚŚƌĞĞƚŚĞŽƌĞƚŝĐĂůĨƌĂŵĞǁŽƌŬƐ͕
,ŽƐƚŝůĞͲ,ĞůƉůĞƐƐ ĐŽŶĐĞƉƚƵĂůŝǌĂƚŝŽŶ ĐĂƉƚƵƌĞĚ ƚŚĞ ƌŝƐŬƐ ŝŶ ƚŚĞ
ĐĂƌĞŐŝǀŝŶŐƌĞƉƌĞƐĞŶƚĂƚŝŽŶƐŵŽƐƚĐŽŵƉƌĞŚĞŶƐŝǀĞůǇ͘

ϴϳ
5 DISCUSSION 
dŚŝƐ ĚŝƐƐĞƌƚĂƚŝŽŶ ĞǆĂŵŝŶĞĚ ŚŽǁ ŵĂƚĞƌŶĂů ĐŽŵƉůĞǆ ƚƌĂƵŵĂ ĞǆƉĞƌŝĞŶĐĞƐ͕
ŵĞŶƚĂů ƌĞƉƌĞƐĞŶƚĂƚŝŽŶƐ͕ ĂŶĚ ŵĞŶƚĂů ŚĞĂůƚŚ ƐǇŵƉƚŽŵƐ ĐŽŶƚƌŝďƵƚĞ ƚŽ
ŵĂƚĞƌŶĂů͕ŝŶĨĂŶƚ͕ĂŶĚĚǇĂĚŝĐĚǇƐƌĞŐƵůĂƚŝŽŶĂŵŽŶŐĚŝǀĞƌƐĞŚŝŐŚͲƌŝƐŬǁŽŵĞŶ
ŝŶƚŚĞƉƌĞͲĂŶĚƉŽƐƚŶĂƚĂůƉĞƌŝŽĚƐ͖ƚŚĂƚŝƐ͕ƐƵďƐƚĂŶĐĞͲĂďƵƐŝŶŐ&ŝŶŶŝƐŚŵŽƚŚĞƌƐ
;ƌƚŝĐůĞ /Ϳ͕ ǁĂƌͲĞǆƉŽƐĞĚ WĂůĞƐƚŝŶŝĂŶ ŵŽƚŚĞƌƐ ;ƌƚŝĐůĞƐ // Θ ///Ϳ͕ ĂŶĚ Ă
ƉƐǇĐŚŽƚŚĞƌĂƉǇͲĞŶƌŽůůĞĚ&ŝŶŶŝƐŚŵŽƚŚĞƌ;ƌƚŝĐůĞ/sͿ͘ĂƐĞĚŽŶƉƌŝŽƌƌĞƐĞĂƌĐŚ͕
ƚŚƌĞĞ ŐĂƉƐ ŝŶ ŬŶŽǁůĞĚŐĞ ǁĞƌĞ ŝĚĞŶƚŝĨŝĞĚ͗ ĨŝƌƐƚ͕ ǁŚĞƚŚĞƌ ĞĂƌůǇ ĐĂƌĞŐŝǀĞƌͲ
ŝŶĨůŝĐƚĞĚƚƌĂƵŵĂƐĂƌĞƉĂƌƚŝĐƵůĂƌůǇŚĂƌŵĨƵůĨŽƌƚŚĞƉƌĞͲĂŶĚƉŽƐƚŶĂƚĂůƉĞƌŝŽĚ
ĂĐƌŽƐƐƐŽĐŝŽͲĐƵůƚƵƌĂů ĐŽŶƚĞǆƚƐ;ĂƐĞǀŝĚĞŶĐĞĚĂŵŽŶŐƚŚĞWĂůĞƐƚŝŶŝĂŶĚǇĂĚƐͿ͖
ƐĞĐŽŶĚ͕ ǁŚĞƚŚĞƌ ƚŚĞ ƐƚƵĚŝĞĚ ŵŽƚŚĞƌƐ͛ ŵĞŶƚĂů ƌĞƉƌĞƐĞŶƚĂƚŝŽŶƐ ƐŚŽǁ
ĐŽŵŵŽŶ Žƌ ŐƌŽƵƉͬĐĂƌĞŐŝǀŝŶŐͲƐƉĞĐŝĨŝĐ ƌŝƐŬƐ͕ ĂŶĚ ǁŚĞƚŚĞƌ ĚŝĨĨĞƌĞŶƚ
ƚŚĞŽƌŝǌĂƚŝŽŶƐƉŽŝŶƚƚŽƐĂŵĞŽƌĚŝĨĨĞƌĞŶƚƌŝƐŬƐ ŝŶĐĂƌĞŐŝǀŝŶŐƌĞƉƌĞƐĞŶƚĂƚŝŽŶƐ
;ƚŚĞůĂƚƚĞƌƉĂƌƚŝĐƵůĂƌůǇŝŶƚŚĞĐĂƐĞƐƚƵĚǇͿ͖ĂŶĚƚŚŝƌĚ͕ǁŚĞƚŚĞƌŵĞŶƚĂůŚĞĂůƚŚ
ƐǇŵƉƚŽŵƐ ĂŶĚ ŵĞŶƚĂů ƌĞƉƌĞƐĞŶƚĂƚŝŽŶƐ ƚƌĂŶƐŵŝƚ ƚŚĞ ŚĂƌŵĨƵů ĞĨĨĞĐƚƐ ŽĨ
ŵĂƚĞƌŶĂůƚƌĂƵŵĂŽŶƚŽŝŶĨĂŶƚĚĞǀĞůŽƉŵĞŶƚĂŶĚŵŽƚŚĞƌŝŶĨĂŶƚ ŝŶƚĞƌĂĐƚŝŽŶƐ
ĂŵŽŶŐƚŚĞƐƚƵĚŝĞĚŵŽƚŚĞƌƐ͘
&ŝƌƐƚ͕ ƚŚĞ ƌĞƐƵůƚƐ ƐƵƉƉŽƌƚ ƚŚĞƉƌŽƉŽƐĂů ƚŚĂƚ ŵĂƚĞƌŶĂů ĐĂƌĞŐŝǀĞƌͲŝŶĨůŝĐƚĞĚ
ĞĂƌůǇƚƌĂƵŵĂƐĂƌĞƉĂƌƚŝĐƵůĂƌůǇŚĂƌŵĨƵůĨŽƌŵĂƚĞƌŶĂůƉƌĞŶĂƚĂůŵĞŶƚĂůŚĞĂůƚŚ
ĂĐƌŽƐƐĚŝǀĞƌƐĞĐŽŶƚĞǆƚƐĂŶĚĐƵůƚƵƌĞƐ͕ĞǀĞŶǁŚĞŶĂĐĐŽƵŶƚŝŶŐĨŽƌůĂƚĞƌĐŽŵƉůĞǆ
ƚƌĂƵŵĂƐ͘,ŽǁĞǀĞƌ͕ƚŚĞŚĂƌŵĨƵůĞĨĨĞĐƚŽĨWĂůĞƐƚŝŶŝĂŶŵŽƚŚĞƌƐ͛ĞĂƌůǇƚƌĂƵŵĂƐ
ŽŶŝŶĨĂŶƚƐƚƌĞƐƐƌĞŐƵůĂƚŝŽŶǁĂƐŶŽƚƐƵďƐƚĂŶƚŝĂƚĞĚ͘
^ĞĐŽŶĚ͕ ŝŶǀĞƐƚŝŐĂƚŝŽŶ ŽĨ ƚŚĞ ŵŽƚŚĞƌƐ͛ ĂƚƚĂĐŚŵĞŶƚ ĂŶĚ ĐĂƌĞŐŝǀŝŶŐ
ƌĞƉƌĞƐĞŶƚĂƚŝŽŶƐƌĞǀĞĂůĞĚƚŚĂƚŶŽƚŽŶůǇƚŚĞƚǇƉĞďƵƚĂůƐŽƚŚĞĚĞŐƌĞĞŽĨƌŝƐŬ
;ƌĂŶŐŝŶŐĨƌŽŵůĞƐƐĞƌƚŽŵŽƌĞƐĞǀĞƌĞͿĚŝĨĨĞƌƐďĞƚǁĞĞŶŚŝŐŚͲƌŝƐŬĂŶĚůŽǁͲƌŝƐŬ
ŵŽƚŚĞƌƐ;ƐƵďƐƚĂŶĐĞͲĂďƵƐŝŶŐĂŶĚĐŽŵƉĂƌŝƐŽŶƐͿĂŶĚďĞƚǁĞĞŶĂƚƚĂĐŚŵĞŶƚĂŶĚ
ĐĂƌĞŐŝǀŝŶŐƌĞƉƌĞƐĞŶƚĂƚŝŽŶƐ;ƚŚĞĐĂƐĞƐƚƵĚǇͿ͘&ƵƌƚŚĞƌ͕ƌĞƐƵůƚƐƐŚŽǁĞĚƚŚĂƚƚŚĞ
ĂƐƐĞƐƐŵĞŶƚŵĞƚŚŽĚ ƵƐĞĚ ĚĞƚĞƌŵŝŶĞĚǁŚĞƚŚĞƌ Žƌ ŶŽƚ ƌŝƐŬƐ ŝŶ ĂƚƚĂĐŚŵĞŶƚ
ƌĞƉƌĞƐĞŶƚĂƚŝŽŶƐ ǁĞƌĞ ƵŶĚĞƌƐƚŽŽĚ ĂƐ ŽƌŝŐŝŶĂƚŝŶŐ ĨƌŽŵ ƚƌĂƵŵĂ ;ƐƵďƐƚĂŶĐĞͲ
ĂďƵƐŝŶŐĂŶĚĐĂƐĞƐƚƵĚǇŵŽƚŚĞƌƐͿ͘/ŶǀĞƐƚŝŐĂƚŝŽŶŽĨƚŚĞƉƌĞǀŝŽƵƐůǇƵŶĞǆĂŵŝŶĞĚ
WĂůĞƐƚŝŶŝĂŶ ŵŽƚŚĞƌƐ͛ ĐĂƌĞŐŝǀŝŶŐ ƌĞƉƌĞƐĞŶƚĂƚŝŽŶƐ ƌĞǀĞĂůĞĚ ďŽƚŚ ĐŽŵŵŽŶůǇ
ƌĞĐŽŐŶŝǌĞĚ ĂŶĚ ŐƌŽƵƉͲƐƉĞĐŝĨŝĐ ƌŝƐŬƐ͘  &ŝŶĂůůǇ͕ ĚŝĨĨĞƌĞŶƚ ƚŚĞŽƌŝĞƐ ŵŽƐƚůǇ
ϴϴ
ĚĞƚĞĐƚĞĚ ƚŚĞ ƐĂŵĞ ƌŝƐŬƐ ŝŶ ƚŚĞ ĐĂƐĞ ƐƚƵĚǇ ŵŽƚŚĞƌ͛Ɛ ĐĂƌĞŐŝǀŝŶŐ
ƌĞƉƌĞƐĞŶƚĂƚŝŽŶƐ͕ďƵƚƚŚĞ,ŽƐƚŝůĞͬ,ĞůƉůĞƐƐƚŚĞŽƌǇǁĂƐŵŽƐƚĐŽŵƉƌĞŚĞŶƐŝǀĞŝŶ
ŝĚĞŶƚŝĨǇŝŶŐƚŚĞŵ͘
dŚŝƌĚ͕ƚŚĞƌĞƐƵůƚƐŽŶůǇƐƵďƐƚĂŶƚŝĂƚĞĚƚŚĞŚǇƉŽƚŚĞƐŝǌĞĚƌŽůĞŽĨWĂůĞƐƚŝŶŝĂŶ
ŵŽƚŚĞƌƐ͛ ƉŽƐƚŶĂƚĂů Wd^ ƐǇŵƉƚŽŵƐ ĂƐ ƚƌĂŶƐŵŝƚƚŝŶŐ ŚĂƌŵĨƵů ĞĨĨĞĐƚƐ ŽĨ
ŵĂƚĞƌŶĂů ƚƌĂƵŵĂ ŽŶƚŽ ŵŽƚŚĞƌʹŝŶĨĂŶƚ ŝŶƚĞƌĂĐƚŝŽŶƐ͘ hŶĞǆƉĞĐƚĞĚůǇ͕ ŶŽ
ĂƐƐŽĐŝĂƚŝŽŶƐǁĞƌĞĨŽƵŶĚďĞƚǁĞĞŶƚŚĞƐƵďƐƚĂŶĐĞͲĂďƵƐŝŶŐŵŽƚŚĞƌƐ͛/ŶƐĞĐƵƌĞ
ĂƚƚĂĐŚŵĞŶƚƌĞƉƌĞƐĞŶƚĂƚŝŽŶƐŽƌƚŚĞWĂůĞƐƚŝŶŝĂŶŵŽƚŚĞƌƐ͛ŚŝŐŚͲƌŝƐŬĐĂƌĞŐŝǀŝŶŐ
ƌĞƉƌĞƐĞŶƚĂƚŝŽŶƐĂŶĚƚŚĞƋƵĂůŝƚǇŽĨŵŽƚŚĞƌʹŝŶĨĂŶƚŝŶƚĞƌĂĐƚŝŽŶ͕ŽƌWĂůĞƐƚŝŶŝĂŶ
ŵŽƚŚĞƌƐ͛ƉƌĞŶĂƚĂůŵĞŶƚĂůŚĞĂůƚŚĂŶĚŝŶĨĂŶƚƐƚƌĞƐƐƌĞŐƵůĂƚŝŽŶ͘
EĞǆƚ͕ƚŚĞƐĞƌĞƐƵůƚƐĂƌĞĚŝƐĐƵƐƐĞĚŝŶĚĞƚĂŝůŝŶƌĞůĂƚŝŽŶƚŽƚŚĞŝƌƌĞůĞǀĂŶĐĞĨŽƌ
ĨƵƚƵƌĞƌĞƐĞĂƌĐŚĂŶĚĐůŝŶŝĐĂůƉƌĂĐƚŝĐĞ͘tĞĨŽĐƵƐƉĂƌƚŝĐƵůĂƌůǇŽŶƚŚĞǀĂůŝĚŝƚǇŽĨ
ƚŚĞĂƐƐĞƐƐŵĞŶƚŵĞƚŚŽĚƐƵƐĞĚĂŵŽŶŐƚŚĞƚƌĂƵŵĂƚŝǌĞĚŚŝŐŚͲƌŝƐŬŵŽƚŚĞƌƐŝŶ
ŐĞŶĞƌĂů͕ĂŶĚƚŚĞŝƌƌŽůĞŝŶĞǆƉůĂŝŶŝŶŐƚŚĞŶƵůůĨŝŶĚŝŶŐƐŝŶƉĂƌƚŝĐƵůĂƌ͘
5.1 Are childhood caregiver-inflicted traumas particularly harmful 
in transitioning to motherhood across contexts?  
ƌƚŝĐůĞ // ĨŽƵŶĚ ƚŚĂƚ ĐŚŝůĚŚŽŽĚ ĂďƵƐĞ ǁĂƐ ŚŝŐŚůǇ ƉƌĞǀĂůĞŶƚ ĂŵŽŶŐ ƚŚĞ
WĂůĞƐƚŝŶŝĂŶ ŵŽƚŚĞƌƐ͘ KĨ ƚŚĞ ƐƚƵĚŝĞĚ ƚƌĂƵŵĂ ƚǇƉĞƐ͕ ĐŚŝůĚŚŽŽĚ ĞŵŽƚŝŽŶĂů
ĂďƵƐĞ ĐŽŵƉƌŽŵŝƐĞĚ ƚŚĞŝƌ ƉƌĞŶĂƚĂů ŚĞĂůƚŚ ŵŽƐƚ ĐŽŵƉƌĞŚĞŶƐŝǀĞůǇ͕ ĂŶĚ
ƐƉĞĐŝĨŝĐĂůůǇĚŝƐƉŽƐĞĚƚŚĞŵŽƚŚĞƌƐƚŽĚĞƉƌĞƐƐŝŽŶ͘dŚĞĨŝŶĚŝŶŐŝƐŝŵƉŽƌƚĂŶƚ͕ĂƐ
ƚŚĞŵŽƚŚĞƌƐǀĞƌǇĐŽŵŵŽŶůǇƐŚŽǁĞĚĐůŝŶŝĐĂů ůĞǀĞůƐŽĨƉƌĞŶĂƚĂůĚĞƉƌĞƐƐŝŽŶ͘
dŚĞ ƐƉĞĐŝĨŝĐ ůŝŶŬ ďĞƚǁĞĞŶ ĐŚŝůĚŚŽŽĚ ĞŵŽƚŝŽŶĂů ĂďƵƐĞ ĂŶĚ ůĂƚĞƌ ůŝĨĞ
ĚĞƉƌĞƐƐŝŽŶŚĂƐďĞĞŶĞǀŝĚĞŶĐĞĚŝŶŽƚŚĞƌƐƚƵĚŝĞƐ͕ǁŝƚŚƐƵŐŐĞƐƚĞĚŵĞĐŚĂŶŝƐŵƐ
ŝŶĐůƵĚŝŶŐĂůƚĞƌĂƚŝŽŶƐŝŶƚŚĞĐĞŶƚƌĂůŶĞƌǀŽƵƐƐǇƐƚĞŵ͛ƐŚŽƌŵŽŶĞƐĞŐƌĞŐĂƚŝŽŶĂƐ
ǁĞůůĂƐ ůŽǁƐĞůĨͲĞƐƚĞĞŵ;ĂƌƉĞŶƚĞƌĞƚĂů͕͘ϮϬϬϵ͖DƵůůĞŶ͕DĂƌƚşŶ͕ŶĚĞƌƐŽŶ͕
ZŽŵĂŶƐ͕Θ,ĞƌďŝƐŽŶ͕ϭϵϵϲ͖^ƉĞƌƚƵƐ͕zĞŚƵĚĂ͕tŽŶŐ͕,ĂůůŝŐĂŶ͕Θ^ĞƌĞŵĞƚŝƐ͕
ϮϬϬϯͿ͘ ŵŽŶŐ ƚŚĞWĂůĞƐƚŝŶŝĂŶŵŽƚŚĞƌƐ͕ ĐŚŝůĚŚŽŽĚ ĂďƵƐĞŵŝŐŚƚ ƐƉĞĐŝĨŝĐĂůůǇ
ĐŽŵƉƌŽŵŝƐĞŵĞŶƚĂůŚĞĂůƚŚƚŚƌŽƵŐŚŝƚƐƐƚŝŐŵĂƚŝǌŝŶŐĂŶĚŝƐŽůĂƚŝŶŐĞĨĨĞĐƚŝŶƚŚĞ
WĂůĞƐƚŝŶŝĂŶ ƐŽĐŝĞƚǇ ĂŶĚ ĐŽŶƐĞƋƵĞŶƚŝĂů ĚĞƚĞƌŝŽƌĂƚŝŽŶ ŽĨ ŵŽƚŚĞƌƐ͛ ƐŽĐŝĂů
ƐƵƉƉŽƌƚ;WƵŶĂŵćŬŝĞƚĂů͕͘ϮϬϬϱͿ͘
/ŶƚĞƌĞƐƚŝŶŐůǇ͕ ĂŶĚ ĐŽƵŶƚĞƌ ƚŽ ĞǆƉĞĐƚĂƚŝŽŶƐ͕ ƚŚĞ ŚĂƌŵĨƵů ŝŵƉĂĐƚ ŽĨ
ĐŚŝůĚŚŽŽĚĞŵŽƚŝŽŶĂůĂďƵƐĞǁĂƐƵŶŝƋƵĞƌĂƚŚĞƌƚŚĂŶĂĐĐƵŵƵůĂƚŝŶŐǁŝƚŚůĂƚĞƌ
ǁĂƌ ĞǆƉŽƐƵƌĞ͘ dŚŝƐ ĨŝŶĚŝŶŐ ŝƐ ŝŶ ĂŐƌĞĞŵĞŶƚ ǁŝƚŚ ƚŚĞ ƉƌŽƉŽƐŝƚŝŽŶ ƚŚĂƚ ƌĞͲ
ĂĐƚŝǀĂƚŝŽŶ ŽĨ ĞĂƌůǇ ĂďƵƐŝǀĞ ĞǆƉĞƌŝĞŶĐĞƐ ŝƐ Ă ƐƉĞĐŝĨŝĐ ƌŝƐŬ ŝŶ ƚƌĂŶƐŝƚŝŽŶ ƚŽ
ŵŽƚŚĞƌŚŽŽĚ ;&ƌĂŝďĞƌŐ Ğƚ Ăů͕͘ ϭϵϳϱ͖ 'ĞŽƌŐĞΘ ^ŽůŽŵŽŶ͕ ϮϬϬϴ͖ ^ŽůŽŵŽŶΘ
ϴϵ
'ĞŽƌŐĞ͕ϮϬϭϭͿ͘/ƚŝƐƉůĂƵƐŝďůĞƚŚĂƚƚŚĞŵŽƚŚĞƌƐ͛ůŽǁŵŽŽĚ͕ůĂĐŬŽĨƉůĞĂƐƵƌĞ͕
ĂŶĚ ĚŝƐĂƉƉŽŝŶƚŵĞŶƚ ŝŶ ƚŚĞŵƐĞůǀĞƐ ƌĞĨůĞĐƚƐ ƚŚĞŝƌ ƌĞͲĞǀŽŬĞĚ ƵŶƐƵƉƉŽƌƚŝǀĞ͕
ĐƌŝƚŝĐŝǌŝŶŐ͕ŽƌǀĞƌďĂůůǇŚŽƐƚŝůĞƌĞůĂƚŝŽŶĂůĞǆƉĞƌŝĞŶĐĞƐ͘
dŚĞ ƌĞƐƵůƚƐ ŝŶĚŝĐĂƚĞ ƚŚĂƚ ĞĂƌůǇ ĐĂƌĞŐŝǀĞƌͲŝŶĨůŝĐƚĞĚ ƚƌĂƵŵĂƐ ĐƌĞĂƚĞ
ǀƵůŶĞƌĂďŝůŝƚǇ ƚŽ ƉƌĞŶĂƚĂů ŵĞŶƚĂů ŚĞĂůƚŚ ƐǇŵƉƚŽŵƐ ĂĐƌŽƐƐ ĐŽŶƚĞǆƚƐ͕ ĂŶĚ
ŚŝŐŚůŝŐŚƚ ƚŚĞ ŝŵƉŽƌƚĂŶĐĞ ŽĨ ŝĚĞŶƚŝĨǇŝŶŐ ŵŽƚŚĞƌƐ͛ ƐŽŵĞƚŝŵĞƐ ƋƵŝƚĞ ƐƵďƚůĞ
ĞŵŽƚŝŽŶĂů ĂďƵƐĞ ĞǆƉĞƌŝĞŶĐĞƐ͘ dŽŐĞƚŚĞƌ ǁŝƚŚ ĞĂƌůŝĞƌ ƐƚƵĚŝĞƐ ;'ƵƚƚŵĂŶͲ
^ƚĞŝŶŵĞƚǌ͕^ŚŽƐŚĂŶŝ͕&ĂƌŚĂŶ͕ůŝŵĂŶ͕Θ,ŝƌƐĐŚďĞƌŐĞƌ͕ϮϬϭϭ͖WƵŶĂŵćŬŝĞƚĂů͕͘
ϮϬϬϱ͖ YŽƵƚĂ͕ WƵŶĂŵćŬŝ͕ Θ ů ^ĂƌƌĂũ͕ ϮϬϬϴͿ ƚŚĞ ĨŝŶĚŝŶŐ ƐƵŐŐĞƐƚƐ ƚŚĂƚǁĂƌͲ
ĞǆƉŽƐĞĚŵŽƚŚĞƌƐǁŝƚŚĞĂƌůǇĐĂƌĞŐŝǀĞƌͲŝŶĨůŝĐƚĞĚƚƌĂƵŵĂŵŝŐŚƚďĞĂƚƐƉĞĐŝĨŝĐ
ƌŝƐŬ ĨŽƌ ŵĂůĂĚĂƉƚŝǀĞ ĂŶĚ ĚŝƐŽƌŐĂŶŝǌŝŶŐ͕ ƌĂƚŚĞƌ ƚŚĂŶ ĂĚĂƉƚŝǀĞ ĂŶĚ ƌĞͲ
ŽƌŐĂŶŝǌŝŶŐ͕ ƚƌĂŶƐŝƚŝŽŶƐ ƚŽŵŽƚŚĞƌŚŽŽĚ͘ &ƵƌƚŚĞƌ ƌĞƐĞĂƌĐŚ ŝƐ ŶĞĞĚĞĚ ŽŶ ƚŚĞ
ŝŵƉĂĐƚ ŽĨ ǁĂƌͲĞǆƉŽƐĞĚ ŵŽƚŚĞƌƐ͛ ĐŚŝůĚŚŽŽĚ ĐĂƌĞŐŝǀĞƌͲŝŶĨůŝĐƚĞĚ ƚƌĂƵŵĂ ŽŶ
ƚŚĞŝƌŵĞŶƚĂůƌĞƉƌĞƐĞŶƚĂƚŝŽŶƐĂŶĚĐĂƌĞŐŝǀŝŶŐďĞŚĂǀŝŽƌ͘
^ƵƉƉŽƌƚǁĂƐ ŶŽƚ ĨŽƵŶĚ ĨŽƌ ƚŚĞ ƉƌĞƐƵŵĞĚ ŚĂƌŵĨƵů ĞĨĨĞĐƚ ŽĨ WĂůĞƐƚŝŶŝĂŶ
ŵŽƚŚĞƌƐ͛ĞĂƌůǇ͕ŽƌůĂƚĞƌƚƌĂƵŵĂĞǆƉĞƌŝĞŶĐĞƐ͕ŽŶŝŶĨĂŶƚƐƚƌĞƐƐƌĞŐƵůĂƚŝŽŶ͘dŚĞ
ŶƵůůĨŝŶĚŝŶŐŝƐĚŝƐĐƵƐƐĞĚƵŶĚĞƌƐĞĐƚŝŽŶϱ͘ϯ͘
ƌƚŝĐůĞ / ĨŽƵŶĚ ƚŚĂƚ ĐŽŶĐŽƌĚĂŶƚ ƚŽ ƉƌŝŽƌ ƌĞƐĞĂƌĐŚ ;Ğ͘Ő͕͘ ,ĂŶƐ͕ ϭϵϵϵ͖
,ĂƌƌŝŶŐƚŽŶΘEĞǁŵĂŶ͕ ϮϬϬϳ͖EĂŝƌ͕ ůĂĐŬ͕ ^ĐŚƵůĞƌ͕Θ<ĞƚƚŝŶŐĞƌ͕ ϮϬϬϯͿ͕ ƚŚĞ
ƐƵďƐƚĂŶĐĞͲĂďƵƐŝŶŐ ŵŽƚŚĞƌƐ͛ ŚŝƐƚŽƌŝĞƐ ǁĞƌĞ ĐŚĂƌĂĐƚĞƌŝǌĞĚ ďǇ ĂƚƚĂĐŚŵĞŶƚ
ƚƌĂƵŵĂ͘dŚĞŵŽƚŚĞƌƐ͛ĐŽŵŵŽŶƌĞƉŽƌƚŝŶŐŽĨůĂƚĞƌŝŶƚĞƌƉĞƌƐŽŶĂůƚƌĂƵŵĂĐĂŶ
ƉĞƌŚĂƉƐ ďĞ ƵŶĚĞƌƐƚŽŽĚ ĂƐ Ă ƐĞƋƵĞŶĐĞ ŽĨ ĞĂƌůǇ ƚƌĂƵŵĂƚŝǌĂƚŝŽŶ ĂŶĚ
ĐŽŶƐĞƋƵĞŶƚŝĂůůĂĐŬŽĨƐĞůĨͲƉƌŽƚĞĐƚŝǀĞƐƚƌĂƚĞŐŝĞƐ;&ŽƌĚ͕ϮϬϭϬ͖>ŝĞďĞƌŵĂŶΘǀĂŶ
,ŽƌŶ͕ϮϬϭϭͿ͕ƉŽƐŝŶŐĂĚĚŝƚŝŽŶĂůƌŝƐŬƚŽĐĂƌĞŐŝǀŝŶŐ;>ĞǀĞŶĚŽǁƐŬǇ͕,ƵƚŚͲŽĐŬƐ͕
ΘŽŐĂƚ͕ϮϬϭϭ͖^ ŽŬŽůŽǁƐŬŝ͕ĞƌŶƐƚĞŝŶ͕ΘŽǆ͕ϮϬϬϳͿ͘DĂƚĐŚŝŶŐƚŚĞŝƌƚƌĂƵŵĂƚŝĐ
ŚŝƐƚŽƌŝĞƐ͕ ƐƵďƐƚĂŶĐĞͲĂďƵƐŝŶŐ ŵŽƚŚĞƌƐ͛ ĂƚƚĂĐŚŵĞŶƚ ƌĞƉƌĞƐĞŶƚĂƚŝŽŶƐ ǁĞƌĞ
ŵŽƐƚ ŽĨƚĞŶ ĐůĂƐƐŝĨŝĞĚ ĂƐ /ŶƐĞĐƵƌĞ ĂŶĚ͕ ƵŶůŝŬĞ ƚŚĞ ĐŽŵƉĂƌŝƐŽŶ ŵŽƚŚĞƌƐ͕
ĞƐƉĞĐŝĂůůǇWƌĞŽĐĐƵƉŝĞĚĂŶĚhŶƌĞƐŽůǀĞĚ;ŝƐŽƌŐĂŶŝǌĞĚŽƌĂŶŶŽƚůĂƐƐŝĨǇͿ͘
dŚĞ ĐĂƐĞ ƐƚƵĚǇŵŽƚŚĞƌ <Ăƚŝ͛Ɛ ĂƚƚĂĐŚŵĞŶƚ ŚŝƐƚŽƌǇǁĂƐ ĐŚĂƌĂĐƚĞƌŝǌĞĚ ďǇ
ŚŽƐƚŝůĞĂŶĚŚĞůƉůĞƐƐƌĞůĂƚŝŽŶĂůĞǆƉĞƌŝĞŶĐĞƐ;ƌƚŝĐůĞ/sͿ͘ůďĞŝƚŶŽƚƌĞĐŽŐŶŝǌĞĚ
ĂƐƚƌĂƵŵĂƚŝĐŝŶƚŚĞ/^ĞĐƵƌĞͬ/ŶƐĞĐƵƌĞĐŽĚŝŶŐƐǇƐƚĞŵ͕ƚŚĞƐĞĚŝƐƚƵƌďĞĚƚŚĞ
ĨŽƌŵĂƚŝŽŶŽĨ<Ăƚŝ͛ƐŝŶƚĞƌŶĂůǁŽƌŬŝŶŐŵŽĚĞůƐŽĨƌĞůĂƚŝŽŶƐŚŝƉƐĂŶĚƉŽƐĞĚŐƌĂǀĞ
ĚŝĨĨŝĐƵůƚŝĞƐ ĨŽƌ ŚĞƌ ĂďŝůŝƚǇ ƚŽ ĨŽƌŵ Ă ďĂůĂŶĐĞĚ͕ ͚ŐŽŽĚͲĞŶŽƵŐŚ͛ ŵĂƚĞƌŶĂů
ŝĚĞŶƚŝƚǇĂƐǁĞůůĂƐƚŽŝŶƚĞƌƉƌĞƚŚĞƌŝŶĨĂŶƚWĂĂǀŽ͛ƐƐŝŐŶĂůƐ͘dŚĞŝŶƚĞƌŶĂůŝǌĂƚŝŽŶƐ
ŽĨ ƐƵĐŚ ĚǇƐƌĞŐƵůĂƚĞĚ ƌĞůĂƚŝŽŶĂů ĞǆƉĞƌŝĞŶĐĞƐ ĂƌĞ ĚĞƐĐƌŝďĞĚ ĂƐ ƚŚĞ ͚ŚŝĚĚĞŶ
ƚƌĂƵŵĂ͛ ŽĨ ŝŶĨĂŶĐǇ ;ƵƌĞĂƵ Ğƚ Ăů͕͘ ϮϬϭϬͿ͕ ĂƐ ƚŚĞǇ ŝŶĚƵĐĞ ĚĞǀĞůŽƉŵĞŶƚĂů
ƉƐǇĐŚŽƉĂƚŚŽůŽŐǇ ƐƵĐŚ ĂƐ ĚŝƐŽƌŐĂŶŝǌĞĚ ĂƚƚĂĐŚŵĞŶƚ͕ ĚŝƐƐŽĐŝĂƚŝŽŶ͕ ĂŶĚ
ϵϬ
ƉĞƌƐŽŶĂůŝƚǇĚŝƐŽƌĚĞƌƐ;ƵƚƌĂ͕ƵƌĞĂƵ͕,ŽůŵĞƐ͕>ǇƵďĐŚŝŬ͕Θ>ǇŽŶƐͲZƵƚŚ͕ϮϬϬϵ͖
&ŝŶŐĞƌ͕ ǇƵŶ͕ DĞůŶŝĐŬ͕ Θ >ǇŽŶƐͲZƵƚŚ͕ ϮϬϭϱ͖ DĂĚŝŐĂŶ Ğƚ Ăů͕͘ ϮϬϬϲͿ͘
ĐĐŽƌĚŝŶŐůǇ͕ ŝŶĐƌĞĂƐŝŶŐ ĐůŝŶŝĐŝĂŶƐ͛ ĂŶĚ ƌĞƐĞĂƌĐŚĞƌƐ͛ ĂǁĂƌĞŶĞƐƐ ŽĨ ƚŚĞ
ƚƌĂƵŵĂƚŝǌŝŶŐŶĂƚƵƌĞŽĨƐƵĐŚĞĂƌůǇĞǆƉĞƌŝĞŶĐĞƐŝƐŝŵƉĞƌĂƚŝǀĞ͘
ůĞĂƌůǇ͕ ƚŚĞ ĂƐƐĞƐƐŵĞŶƚ ŽĨ ĞĂƌůǇ ŝŶƚĞƌƉĞƌƐŽŶĂů ƚƌĂƵŵĂ ĂŵŽŶŐ ƚŚĞ
ƐƵďƐƚĂŶĐĞͲĂďƵƐŝŶŐŵŽƚŚĞƌƐĂŶĚĐĂƐĞƐƚƵĚǇŵŽƚŚĞƌŝŶƚŚŝƐĚŝƐƐĞƌƚĂƚŝŽŶŝƐǀĞƌǇ
ůŝŵŝƚĞĚ͘ ůƚŚŽƵŐŚ Ă ǀĂƐƚ ďŽĚǇ ŽĨ ƌĞƐĞĂƌĐŚ ĞǆŝƐƚƐ ŽŶ ƚŚĞ ƉƌĞǀĂůĞŶĐĞ ĂŶĚ
ĚǇƐƌĞŐƵůĂƚŝŶŐ ŝŵƉĂĐƚ ŽĨ ĞĂƌůǇ ĐĂƌĞŐŝǀĞƌͲŝŶĨůŝĐƚĞĚ ƚƌĂƵŵĂƐ ĂŵŽŶŐ ƐƵĐŚ
ŵŽƚŚĞƌƐ;'ƌĞůůĂĞƚĂů͕͘ϮϬϬϱ͖<ƵŽ͕<ŚŽƵƌǇ͕DĞƚĐĂůĨĞ͕&ŝƚǌƉĂƚƌŝĐŬ͕Θ'ŽŽĚǁŝůů͕
ϮϬϭϱ͖ ǀĂŶ ŝũŬĞ Ğƚ Ăů͕͘ ϮϬϭϭͿ͕ ĨƵƌƚŚĞƌ ƌĞƐĞĂƌĐŚ ŝƐ ŶĞĞĚĞĚ ǁŚĞƌĞ ĐŽŵƉůĞǆ
ƚƌĂƵŵĂƐĂƌĞĂƐƐĞƐƐĞĚǁŝƚŚƐƚĂŶĚĂƌĚŝǌĞĚƚŽŽůƐ;ƐĞĞ͕Ğ͘Ő͕͘ŽƵƌƚŽŝƐ͕ϮϬϬϴ͖ǀĂŶ
ĚĞŶ ŽƐĐŚ͕ sĞƌŚĞƵů͕ >ĂŶŐĞůĂŶĚ͕ Θ ǀĂŶ ĚĞŶ ƌŝŶŬ͕ ϮϬϬϯͿ͕ ƚŚĞ ƌĞƐƵůƚƐ ĂƌĞ
ĐŽŵƉĂƌĞĚƚŽŵĂƚĞƌŶĂůƌĞƉŽƌƚƐŽĨƚƌĂƵŵĂŝŶƚŚĞ/͕ĂŶĚƚŚĞĞĨĨĞĐƚƐŽĨďŽƚŚ
ŽŶĐĂƌĞŐŝǀŝŶŐŝƐĐŽŵƉĂƌĞĚ͘
 ŐůŽďĂůůǇ ƉŽŽƌ ƐŽĐŝŽĞĐŽŶŽŵŝĐ ƐŝƚƵĂƚŝŽŶ ǁĂƐ ĐŚĂƌĂĐƚĞƌŝƐƚŝĐ ŽĨ ƚŚĞ
ƐƵďƐƚĂŶĐĞͲĂďƵƐŝŶŐŵŽƚŚĞƌƐ͘ Ɛ ĞĂƌůŝĞƌ ƐƚƵĚŝĞƐ ŽĨ ƚŚĞ ƐĂŵĞŵŽƚŚĞƌƐ ƐŚŽǁ
ƚŚĂƚƚŚĞǇĐŽŵŵŽŶůǇƐƵĨĨĞƌĞĚĨƌŽŵĚĞƉƌĞƐƐŝǀĞƐǇŵƉƚŽŵƐ;ĞůƚĞƚĂů͕͘ϮϬϬϵ͖
&ůǇŬƚĞƚĂů͕͘ϮϬϭϮͿ͕ƚŚĞŝƌƐƵďƐƚĂŶĐĞͲĂďƵƐĞƐƚĂƚƵƐĐŽŵŵƵŶŝĐĂƚĞƐĂĐĐƵŵƵůĂƚŝŽŶ
ŽĨŐƌĂǀĞƌŝƐŬƐ͘/ŶƚŚŝƐůŝŐŚƚ͕ŝƚŝƐƵŶĚĞƌƐƚĂŶĚĂďůĞǁŚǇĂůůƚŚĞƐƵďƐƚĂŶĐĞͲĂďƵƐŝŶŐ
ǁŽŵĞŶ͕ ƌĞŐĂƌĚůĞƐƐ ŽĨ ƚŚĞ ƐĞĐƵƌŝƚǇ ŽĨ ƚŚĞŝƌ ĂƚƚĂĐŚŵĞŶƚ ƌĞƉƌĞƐĞŶƚĂƚŝŽŶƐ͕
ƐŚŽǁĞĚ ŝŵďĂůĂŶĐĞĚ ƉƌĞŐŶĂŶĐǇͲƌĞůĂƚĞĚ ĞŵŽƚŝŽŶ ƉƌŽĐĞƐƐŝŶŐ ĂŶĚ ŵŽƚŚĞƌʹ
ŝŶĨĂŶƚŝŶƚĞƌĂĐƚŝŽŶƐ͘ZĞŐĂƌĚŝŶŐƚŚĞWĂůĞƐƚŝŶŝĂŶŵŽƚŚĞƌƐ͕ƉƌĂĐƚŝĐĂůůǇĂůůĨĂŵŝůŝĞƐ
ƐƵĨĨĞƌĞĚ ĨƌŽŵ ƉĞƌǀĂƐŝǀĞ ĨŝŶĂŶĐŝĂů ĚŝĨĨŝĐƵůƚŝĞƐ͘ &ƵƌƚŚĞƌ͕ ƚŚĞ ŵŽƚŚĞƌƐ
ĐŽŵŵƵŶŝĐĂƚĞĚ ƚŚĂƚ ĂĐĐƵŵƵůĂƚĞĚ ƐƚƌĞƐƐŽƌƐ ŝŶ ƚŚĞŝƌ ĚĂŝůǇ ĐĂƌĞŐŝǀŝŶŐ ƌŽůĞ
ĐĂƚĂůǇǌĞĚĞŵŽƚŝŽŶĂůĚǇƐƌĞŐƵůĂƚŝŽŶĂŶĚ ůĂĐŬŽĨĂƚƚĞŶĚĂŶĐĞ ƚŽ ƚŚĞŝƌ ŝŶĨĂŶƚƐ͛
ŶĞĞĚƐ͘ /ŵƉŽƌƚĂŶƚůǇ͕ ƐŽĐŝŽĞĐŽŶŽŵŝĐ ƉƌŽďůĞŵƐ ĐŽŶƚƌŝďƵƚĞĚ ƚŽ ŵŽƚŚĞƌƐ͛
ƌĞƉŽƌƚŝŶŐ ŽĨ ŝŶĨĂŶƚƐ͛ ƌĞŐƵůĂƚŽƌǇ ĚŝĨĨŝĐƵůƚŝĞƐ ĂŶĚ ƚŽ ŵŽƚŚĞƌƐ͛ hŶĂǀĂŝůĂďůĞ
ĐĂƌĞŐŝǀŝŶŐƌĞƉƌĞƐĞŶƚĂƚŝŽŶƐ͘
/Ŷ ĐŽŶƚƌĂƐƚ͕ <Ăƚŝ͛Ɛ ƚƌĂŶƐŝƚŝŽŶ ƚŽ ŵŽƚŚĞƌŚŽŽĚ ǁĂƐ ŶŽƚ ĐŚĂƌĂĐƚĞƌŝǌĞĚ ďǇ
ĂĚĚŝƚŝŽŶĂů ƐŝƚƵĂƚŝŽŶĂů ƐƚƌĞƐƐŽƌƐ͘ dŚŝƐ ĨƵƌƚŚĞƌ ƐƵƉƉŽƌƚƐ ƚŚĞ ǀŝĞǁ ƚŚĂƚ
,ŽƐƚŝůĞͬ,ĞůƉůĞƐƐ ƌĞůĂƚŝŽŶĂů ƉĂƚƚĞƌŶƐ ĐĂŶ ƚƌĂŶƐŵŝƚ ƚƌĂƵŵĂ ĨƌŽŵ ŽŶĞ
ŐĞŶĞƌĂƚŝŽŶƚŽĂŶŽƚŚĞƌŝŶĂ͚ŚŝĚĚĞŶ͛ǁĂǇ͕ŝŶƚŚĞĂďƐĞŶĐĞŽĨĂĐĐƵŵƵůĂƚĞĚƌŝƐŬƐ
;ƐĞĞ͕Ğ͘Ő͕͘>ǇŽŶƐͲZƵƚŚ͕ϮϬϬϯͿ͘
/Ŷ ƐƵŵ͕ ƚŚĞ ƌĞƐƵůƚƐ ŽĨ ƚŚŝƐ ĚŝƐƐĞƌƚĂƚŝŽŶ ƉƌĞůŝŵŝŶĂƌǇ ƐƵŐŐĞƐƚ ƚŚĂƚ ĞĂƌůǇ
ĐĂƌĞŐŝǀĞƌͲŝŶĨůŝĐƚĞĚ ƚƌĂƵŵĂƐ ĐŽŶƚƌŝďƵƚĞ ƚŽ ĚǇƐƌĞŐƵůĂƚŝŽŶ ŝŶ ƚƌĂŶƐŝƚŝŽŶ ƚŽ
ŵŽƚŚĞƌŚŽŽĚĂĐƌŽƐƐĚŝĨĨĞƌĞŶƚƐŽĐŝŽͲƉŽůŝƚŝĐĂůĐŽŶƚĞǆƚƐĂŶĚĂŵŽŶŐŵŽƚŚĞƌƐ
ǁŝƚŚĂŶĚǁŝƚŚŽƵƚĂĐĐƵŵƵůĂƚĞĚƌŝƐŬƐ͘dǁŽĚŝƐƚŝŶĐƚ ƌŝƐŬƉƌŽĨŝůĞƐŶĞĞĚ ƚŽďĞ
ϵϭ
ƌĞĐŽŐŶŝǌĞĚ͘dŚĞĨŝƌƐƚŝƐĂŶĞǆƉůŝĐŝƚƚǇƉĞ͕ǁŚĞƌĞĨĂŵŝůŝĞƐĂƌĞďƵƌĚĞŶĞĚŶŽƚŽŶůǇ
ďǇŵĂƚĞƌŶĂůƚƌĂƵŵĂďƵƚĂůƐŽďǇĂŶĂĐĐƵŵƵůĂƚŝŽŶŽĨƐƚƌĞƐƐŽƌƐ͘/ŶƐƵĐŚĐĂƐĞƐ͕
ŵƵůƚŝͲƉƌŽĨĞƐƐŝŽŶĂůĂůůĞǀŝĂƚŝŽŶŽĨĞǀĞƌǇĚĂǇďƵƌĚĞŶƐŝƐĂŶŝŶƚĞƌǀĞŶƚŝŽŶƚĂƌŐĞƚ
ŝŶŝƚƐŽǁŶƌŝŐŚƚ;ƉƉůĞǇĂƌĚ͕ŐĞůĂŶĚ͕ǀĂŶƵůŵĞŶ͕Θ^ƌŽƵĨĞ͕ϮϬϬϱ͖EĂŝƌĞƚĂů͕͘
ϮϬϬϯ͖EŝĐĐŽůƐĞƚĂů͕͘ϮϬϭϮͿ͕ĂŶĚĂƉƌĞĐŽŶĚŝƚŝŽŶĨŽƌƚŚĞĨĂŵŝůŝĞƐƚŽďĞŶĞĨŝƚĨƌŽŵ
ƉƐǇĐŚŽůŽŐŝĐĂů ŚĞůƉ͘ /Ŷ ƚŚĞ ƐĞĐŽŶĚ͕ ŵŽƌĞ ŚŝĚĚĞŶ ƚǇƉĞ͕ ĚǇƐƌĞŐƵůĂƚŝŶŐ ĞĂƌůǇ
ĞǆƉĞƌŝĞŶĐĞƐ ŝŶ ƚŚĞŵƐĞůǀĞƐ ƐĞǀĞƌĞůǇ ƚŚƌĞĂƚĞŶ ĐĂƌĞŐŝǀŝŶŐ͘ ^ƵĐŚ ĨĂŵŝůŝĞƐ ĂƌĞ
ůŝŬĞůǇ ƚŽ ďĞŶĞĨŝƚ ĨƌŽŵ ƉƐǇĐŚŽůŽŐŝĐĂů ĂŶĚ ƉƐǇĐŚŽƚŚĞƌĂƉĞƵƚŝĐ ŝŶƚĞƌǀĞŶƚŝŽŶƐ
ŵŽƌĞĚŝƌĞĐƚůǇ͘

5.2 What were the key risks in mothers’ mental representations? 
Ɛ ƌĞƉŽƌƚĞĚ ƚŚƌŽƵŐŚŽƵƚ ƚŚĞ ĚŝƐƐĞƌƚĂƚŝŽŶ͕ ĚŝĨĨĞƌĞŶƚ ĂƐƐĞƐƐŵĞŶƚ ƚŽŽůƐǁĞƌĞ
ƵƐĞĚŝŶƐƚƵĚǇŝŶŐƚŚĞƐƵďƐƚĂŶĐĞͲĂďƵƐŝŶŐ͕WĂůĞƐƚŝŶŝĂŶ͕ĂŶĚĐĂƐĞƐƚƵĚǇŵŽƚŚĞƌƐ͛
ĂƚƚĂĐŚŵĞŶƚ ĂŶĚ ĐĂƌĞŐŝǀŝŶŐ ƌĞƉƌĞƐĞŶƚĂƚŝŽŶƐ͘ KŶ ŽŶĞ ŚĂŶĚ͕ ƚŚŝƐ ƉŽƐĞƐ
ůŝŵŝƚĂƚŝŽŶƐ ĨŽƌ ĐŽŵƉĂƌŝŶŐ ƌŝƐŬƐ ĂĐƌŽƐƐ ŐƌŽƵƉƐ͕ ďƵƚ ŽŶ ƚŚĞ ŽƚŚĞƌ ŚĂŶĚ͕ ƚŚĞ
ĚŝǀĞƌƐŝƚǇ ĞŶĂďůĞƐ ĚŝƐĐƵƐƐŝŽŶ ĂďŽƵƚ ƚŚĞ ƌŽůĞ ŽĨ ďĂĐŬŐƌŽƵŶĚ ƚŚĞŽƌǇ ŝŶ
ŝĚĞŶƚŝĨǇŝŶŐƌĞƉƌĞƐĞŶƚĂƚŝŽŶĂůƌŝƐŬƐ͘
ŽŶĐĞƌŶŝŶŐ ƚŚĞ ƐƵďƐƚĂŶĐĞͲĂďƵƐŝŶŐ ŵŽƚŚĞƌƐ͕ ƚŚĞ ĚŝĨĨĞƌĞŶĐĞ ŝŶ
^ĞĐƵƌĞͬ/ŶƐĞĐƵƌĞĂƚƚĂĐŚŵĞŶƚƌĞƉƌĞƐĞŶƚĂƚŝŽŶƐǁĂƐŶŽƚĐĞŶƚƌĂůƚŽƉƌŽďůĞŵƐŝŶ
ƉƌĞŐŶĂŶĐǇͲƌĞůĂƚĞĚ ĞŵŽƚŝŽŶ ƉƌŽĐĞƐƐŝŶŐ ĂŶĚ ŵŽƚŚĞƌʹŝŶĨĂŶƚ ŝŶƚĞƌĂĐƚŝŽŶ
ƋƵĂůŝƚǇ͘ dŚĞ ƋƵĂůŝƚĂƚŝǀĞ ĚŝĨĨĞƌĞŶĐĞƐ ŝŶ ƐƵďƐƚĂŶĐĞͲĂďƵƐŝŶŐ ĂŶĚ ĐŽŵƉĂƌŝƐŽŶ
ŵŽƚŚĞƌƐ͛ ^ĞĐƵƌĞ ĂƚƚĂĐŚŵĞŶƚ ƌĞƉƌĞƐĞŶƚĂƚŝŽŶƐŵŝŐŚƚ ŚĞůƉ ŝŶ ĞǆƉůĂŝŶŝŶŐ ƚŚĞ
ĨŝŶĚŝŶŐ͘ DŽƐƚ ŽĨ ƚŚĞ ƐƵďƐƚĂŶĐĞͲĂďƵƐŝŶŐ ŵŽƚŚĞƌƐ͛ ƌĞƉƌĞƐĞŶƚĂƚŝŽŶƐ ǁĞƌĞ
ĐůĂƐƐŝĨŝĞĚ ĂƐ ͚ĞĂƌŶĞĚ ^ĞĐƵƌĞ͖͛ ƚŚĂƚ ŝƐ͕ ĚŝƐƉůĂǇŝŶŐ ĐŽŚĞƌĞŶƚ ĂŶĚ ďĂůĂŶĐĞĚ
ĨĞĂƚƵƌĞƐ ĚĞƐƉŝƚĞŚĂƌƐŚŽƌ ĞǀĞŶ ƚƌĂƵŵĂƚŝĐ ĂƚƚĂĐŚŵĞŶƚ ĞǆƉĞƌŝĞŶĐĞƐ͘ŵŽŶŐ
ĐŽŵƉůĞǆůǇͲƚƌĂƵŵĂƚŝǌĞĚŝŶĚŝǀŝĚƵĂůƐ͕ƉƐǇĐŚŽůŽŐŝĐĂůĨƵŶĐƚŝŽŶŝŶŐĂŶĚĐŽŚĞƌĞŶĐĞ
ŽĨŵŝŶĚĐĂŶǀĂƌǇƐƵďƐƚĂŶƚŝĂůůǇĨƌŽŵŽŶĞĐŽŶƚĞǆƚƚŽĂŶŽƚŚĞƌ;EŝũĞŶŚƵŝƐ͕ǀĂŶ
Ğƌ ,Ăƌƚ͕ Θ ^ƚĞĞůĞ͕ ϮϬϭϬͿ͘ ,ĞŶĐĞ͕ ƚŚĞ ͛ĞĂƌŶĞĚ͛ ^ĞĐƵƌŝƚǇ ƚŚĂƚ ƚŚĞŵŽƚŚĞƌƐ
ŵĂŶŝĨĞƐƚĞĚŝŶƚŚĞƐƚƌƵĐƚƵƌĞĚŝŶƚĞƌǀŝĞǁƐŝƚƵĂƚŝŽŶǁŝƚŚĂĨĂŵŝůŝĂƌŝŶƚĞƌǀŝĞǁĞƌ
ŵŝŐŚƚ ŶŽƚ ŚĂǀĞ Ă ƉƌĞĚŝĐƚŝǀĞ ǀĂůƵĞ ĨŽƌ ƚŚĞŝƌ ƐĞůĨͲƌĞŐƵůĂƚŝŽŶ ĂŶĚ ĚǇĂĚŝĐ
ŝŶƚĞƌĂĐƚŝŽŶƐŝŶŽƚŚĞƌĐŽŶƚĞǆƚƐ͘
ĨƵƌƚŚĞƌŶŽƚĞŝƐƚŚĂƚĐůĂƐƐŝĨŝĐĂƚŝŽŶƐǇƐƚĞŵƐĚĞǀĞůŽƉĞĚĂŵŽŶŐŶŽƌŵĂƚŝǀĞ
ƉŽƉƵůĂƚŝŽŶƐŵĂǇƵŶĚĞƌͲƌĞĐŽŐŶŝǌĞƐŽŵĞŽĨƚŚĞƌŝƐŬƐŝŶĐŽŵƉůĞǆůǇͲƚƌĂƵŵĂƚŝǌĞĚ
ŵŽƚŚĞƌƐ͛ ƐĞŵŝͲƐƚƌƵĐƚƵƌĞĚ ƌĞƉƌĞƐĞŶƚĂƚŝŽŶĂů ŝŶƚĞƌǀŝĞǁƐ͘ dŚƌŽƵŐŚ ĚĞƚĂŝůĞĚ
ŝŶƐƉĞĐƚŝŽŶ ŽĨ ƐŽŵĞ ƐƵďƐƚĂŶĐĞͲĂďƵƐŝŶŐ ŵŽƚŚĞƌƐ͛ ŶĂƌƌĂƚŝǀĞƐ ůĂďĞůĞĚ ĂƐ
ϵϮ
͚^ĞĐƵƌĞ͛Žƌ͕ĂůƚĞƌŶĂƚŝǀĞůǇ͕ ͚ŚŝŐŚůǇŵĞŶƚĂůŝǌŝŶŐ͕͛ ƌŝƐŬƐ ƐƵĐŚĂƐĚĞƐĐƌŝƉƚŝŽŶƐŽĨ
ƉĂƐƚ ĚŝƐƐŽĐŝĂƚŝŽŶ͕ ĂďŝůŝƚǇ ƚŽ ŵĞŶƚĂůŝǌĞ ŽŶĞ͛Ɛ ƐƵďƐƚĂŶĐĞ ĂďƵƐĞ ďƵƚ ŶŽƚ ƚŚĞ
ŝŶĨĂŶƚ͕ Žƌ ǀĞƌǇ ŚŽƐƚŝůĞ ƌĞƉƌĞƐĞŶƚĂƚŝŽŶƐ ŽĨ ƚŚĞ ŝŶĨĂŶƚ͕ ĂƌĞ ŶŽŶĞƚŚĞůĞƐƐ
ĚŝƐĐŽǀĞƌĞĚ͕ ǁŚŝĐŚ ůĞĂǀĞ ƚŚĞ ƌĂƚĞƌ ƵŶĞĂƐǇ ĂŶĚ ƵŶƐĂƚŝƐĨŝĞĚ ǁŝƚŚ ƚŚĞ
ĐůĂƐƐŝĨŝĐĂƚŝŽŶ;ƉĞƌƐŽŶĂůĐŽŵŵƵŶŝĐĂƚŝŽŶǁŝƚŚD͘&ůǇŬƚĂŶĚ͘^ůĂĚĞ͕ϮϬϭϲͿ͘
dŚĞ ƐƵďƐƚĂŶĐĞͲĂďƵƐŝŶŐ ŵŽƚŚĞƌƐ͛ /ŶƐĞĐƵƌĞ ĂƚƚĂĐŚŵĞŶƚ ƌĞƉƌĞƐĞŶƚĂƚŝŽŶƐ
ĂůƐŽĚŝĨĨĞƌĞĚĨƌŽŵƚŚŽƐĞŽĨƚŚĞĐŽŵƉĂƌŝƐŽŶŵŽƚŚĞƌƐ͘dŚĞŚŝŐŚ/ŶĐŽŚĞƌĞŶĐĞ
ĂŶĚĞƌŽŐĂƚŝŽŶĨŽƵŶĚŝŶƚŚĞƐĞŶĂƌƌĂƚŝǀĞƐƌĞƐĞŵďůĞ͕ŝŶĨĂĐƚ͕ƚŚĞƉĞƌǀĂƐŝǀĞůǇ
ƵŶŝŶƚĞŐƌĂƚĞĚ ŶĂƚƵƌĞ ŽĨ ƌĞƉƌĞƐĞŶƚĂƚŝŽŶƐ ĐŚĂƌĂĐƚĞƌŝƐƚŝĐ ƚŽ ĐŽŵƉůĞǆůǇͲ
ƚƌĂƵŵĂƚŝǌĞĚŵŽƚŚĞƌƐ͕ĂƐĚĞƐĐƌŝďĞĚďǇ>ǇŽŶƐͲZƵƚŚĞƚĂů͘;ϮϬϬϯ͕ϮϬϬϱͿŝŶƚŚĞ
,ŽƐƚŝůĞͬ,ĞůƉůĞƐƐ ƚŚĞŽƌǇ͘ dŚĞ ĨĂĐƚ ƚŚĂƚ ƐŽŵĞ ƐƵďƐƚĂŶĐĞͲĂďƵƐŝŶŐ
ŵŽƚŚĞƌƐ͛ĂƚƚĂĐŚŵĞŶƚ ƌĞƉƌĞƐĞŶƚĂƚŝŽŶƐ ƌĞĐĞŝǀĞĚ ƚŚĞďƌŽĂĚĞƌ͕ ǇĞƚ ƐŽŵĞǁŚĂƚ
ǀĂŐƵĞ͕ ͞ĂŶŶŽƚůĂƐƐŝĨǇ͟ ĐĂƚĞŐŽƌŝǌĂƚŝŽŶ͕ ĨƵƌƚŚĞƌƐƚƌĞŶŐƚŚĞŶƐ ƚŚĞ ǀŝĞǁŽĨ Ă
ŐůŽďĂů͕ ƌĂƚŚĞƌ ƚŚĂŶ ůŽĐĂů͕ ďƌĞĂŬͲĚŽǁŶ ŝŶ ƌĞƉƌĞƐĞŶƚĂƚŝŽŶĂů ƐƚƌĂƚĞŐǇ͘ /Ŷ
ĂĐĐŽƌĚĂŶĐĞǁŝƚŚƉƌĞůŝŵŝŶĂƌǇĞǀŝĚĞŶĐĞĨƌŽŵĂƉƌĞǀŝŽƵƐƐƚƵĚǇ;&ŝŶŐĞƌ͕ϮϬϬϲͿ͕
ǁĞ ƐƵŐŐĞƐƚ ƚŚĂƚ ,ŽƐƚŝůĞͬ,ĞůƉůĞƐƐ ŵĞŶƚĂů ƌĞƉƌĞƐĞŶƚĂƚŝŽŶƐ ĂƌĞ ůŝŬĞůǇ ŵŽƌĞ
ĐĞŶƚƌĂů ƌŝƐŬ ŝŶĚŝĐĂƚŽƌƐ ĂŵŽŶŐ ƐƵďƐƚĂŶĐĞͲĂďƵƐŝŶŐ ŵŽƚŚĞƌƐ ƚŚĂŶ /ŶƐĞĐƵƌĞ
ƌĞƉƌĞƐĞŶƚĂƚŝŽŶƐ͘
dŚĞƐƚƵĚǇŽŶWĂůĞƐƚŝŶŝĂŶŵŽƚŚĞƌƐ͛ĐĂƌĞŐŝǀŝŶŐƌĞƉƌĞƐĞŶƚĂƚŝŽŶƐ;ƌƚŝĐůĞ///Ϳ
ŝĚĞŶƚŝĨŝĞĚǇƐƌĞŐƵůĂƚŝŶŐ͕hŶĂǀĂŝůĂďůĞ͕ĂŶĚ&ĞĂƌĨƵůĨĞĂƚƵƌĞƐĂƐĐŽƌĞƌŝƐŬƐ͘dŚĞ
ƌĞƉƌĞƐĞŶƚĂƚŝŽŶƐ ĚŝƐƉůĂǇĞĚ ďŽƚŚ ŐƌŽƵƉͲƐƉĞĐŝĨŝĐ ĂŶĚ ŐĞŶĞƌĂů ƌŝƐŬ
ĐŚĂƌĂĐƚĞƌŝƐƚŝĐƐ͘ ^ƉĞĐŝĨŝĐ ƚŽ ƚŚĞ WĂůĞƐƚŝŶŝĂŶ ĐŽŶƚĞǆƚ ǁĂƐ ƚŚĂƚ ƚŚĞ ŵŽƚŚĞƌƐ
ƉƌŝŵĂƌŝůǇ ƉĞƌĐĞŝǀĞĚ ƚŚĞŵƐĞůǀĞƐ ĂƐ ĐĂƌĞŐŝǀĞƌƐ ƚŽ ŵĂŶǇ͕ ĂƐ ŽƉƉŽƐĞĚ ƚŽ
ƐŚŽǁŝŶŐ͚ƉƌŝŵĂƌǇŵĂƚĞƌŶĂůƉƌĞŽĐĐƵƉĂƚŝŽŶ͛ŝŶƌĞůĂƚŝŽŶƚŽƚŚĞƐƉĞĐŝĨŝĐŝŶĨĂŶƚ͘
ǇƐƌĞŐƵůĂƚŝŶŐ ĂŶĚ hŶĂǀĂŝůĂďůĞ ƌĞƉƌĞƐĞŶƚĂƚŝŽŶƐ ƐƚĞŵŵĞĚ ĨƌŽŵ ƚŚĞ
ŽǀĞƌǁŚĞůŵŝŶŐĚŝĨĨŝĐƵůƚŝĞƐŽĨƚĂŬŝŶŐĐĂƌĞŽĨƚŚĞĞǆƚĞŶĚĞĚĨĂŵŝůǇŝŶŚŝŐŚͲƐƚƌĞƐƐ
ĐŽŶĚŝƚŝŽŶƐ͕ĂŶĚƚŚĞĐŽŶƐƚĂŶƚƚŚƌĞĂƚŽĨĂŶĞǁǁĂƌŐĂǀĞƌŝƐĞƚŽ&ĞĂƌĨƵůŶĞƐƐ͘
WĂƌƚŝĐƵůĂƌ ƚŽ ƚŚĞ WĂůĞƐƚŝŶŝĂŶ ŵŽƚŚĞƌƐ͛ ŶĂƌƌĂƚŝǀĞƐ ǁĂƐ ĂůƐŽ ƚŚĂƚ ƚŚĞǇ
ƐŚŽǁĞĚ Ă ůĂĐŬ ŽĨ ƉƐǇĐŚŽůŽŐŝĐĂůͲĞŵŽƚŝŽŶĂů ŽƌŝĞŶƚĂƚŝŽŶ ŝŶ ĚĞƐĐƌŝďŝŶŐ
ƚŚĞŵƐĞůǀĞƐ ĂƐ ĐĂƌĞŐŝǀĞƌƐ ĂŶĚ ƚŚĞŝƌ ĐŚŝůĚƌĞŶ͘ dŚŝƐ ůĞĚ ƚŽ ƐĞĞŵŝŶŐůǇ
ĐŽŶƚƌĂĚŝĐƚŽƌǇ;ƐƵĐŚĂƐĚĞƐĐƌŝďŝŶŐƚŚĞŝƌŶĞƌǀŽƵƐďĞŚĂǀŝŽƌƐĂŶĚƚŚĞŶĚĞŶǇŝŶŐ
ŚĂǀŝŶŐĂŶǇŶĞŐĂƚŝǀĞĨĞĞůŝŶŐƐͿĂŶĚĂƌďŝƚƌĂƌǇ;ƐƵĐŚĂƐƚĂůŬŝŶŐĂďŽƵƚĂƉƉĞĂƌĂŶĐĞ
ŽƌďĞŚĂǀŝŽƌǁŚĞŶƉƌŽďĞĚĂďŽƵƚĞǆƉĞƌŝĞŶĐĞƐͿĂŶƐǁĞƌƐ͘dŚĞĨŝŶĚŝŶŐŝƐŝŶůŝŶĞ
ǁŝƚŚ ƐƚƵĚŝĞƐ ƐŚŽǁŝŶŐ ƚŚĂƚ ƐĞůĨͲƌĞĨůĞĐƚŝŽŶ ĂŶĚ ƐĞůĨͲĞǆƉƌĞƐƐŝŽŶ ŵŝŐŚƚ ďĞ
ĚŝƐĐŽƵƌĂŐĞĚ͕ĂŶĚŝŶƐƚĞĂĚĐŽŵƉůŝĂŶĐĞĂŶĚƚŚŝŶŬŝŶŐĂďŽƵƚŽƚŚĞƌƐĞŵƉŚĂƐŝǌĞĚ͕
ŝŶ ƐŽĐŝĂůŝǌĂƚŝŽŶ ƉƌĂĐƚŝĐĞƐ ŽƵƚƐŝĚĞ ƚŚĞ ƵƌŽͲŵĞƌŝĐĂŶ ĐŽŶƚĞǆƚ ŝŶ ŐĞŶĞƌĂů
;<ĞůůĞƌ͕ ϮϬϭϯͿ͕ ĂŶĚ ŝŶ ƚŚĞ WĂůĞƐƚŝŶŝĂŶ ƐŽĐŝĞƚǇ ŝŶ ƉĂƌƚŝĐƵůĂƌ ;ǁĂŝƌǇ͕ ϮϬϬϰ͖
ϵϯ
<ƵŝƚƚŝŶĞŶĞƚĂů͕͘ϮϬϭϱͿ͘ǁĂƌĞŶĞƐƐŽĨƚŚĞƐĞĐƵůƚƵƌĂůĚŝĨĨĞƌĞŶĐĞƐŝƐŶĞĐĞƐƐĂƌǇ͕
ĂŶĚĐĂƵƚŝŽŶŝƐǁĂƌƌĂŶƚĞĚŝŶĂƐĐƌŝďŝŶŐƋƵĂůŝĨŝĐĂƚŝŽŶƐƐƵĐŚĂƐ͚/ĚĞĂůŝǌĂƚŝŽŶ͛Žƌ
͚/ŶĐŽŚĞƌĞŶĐĞ͛ ƚŽ ŵĞŶƚĂů ƌĞƉƌĞƐĞŶƚĂƚŝŽŶƐ ƚŚĂƚ ůĂĐŬ Ă ŵĞŶƚĂůŝǌŝŶŐ ƐƚĂŶĐĞ
ĂŵŽŶŐŵŽƚŚĞƌƐŝŶƚŚĞDĂũŽƌŝƚǇtŽƌůĚ͘
,ŽǁĞǀĞƌ͕ ĐƵůƚƵƌĂů ƐĞŶƐŝƚŝǀŝƚǇ ƐŚŽƵůĚ ŶŽƚ ďĞ͕ ĂŶĚ ŝŶ ŽƵƌ ƐƚƵĚǇ ǁĂƐ ŶŽƚ
ĨŽƵŶĚ ƚŽďĞ͕ĂŚŝŶĚƌĂŶĐĞ ƚŽ ŝĚĞŶƚŝĨǇŝŶŐ ƌŝƐŬƐ ŝŶĐĂƌĞŐŝǀŝŶŐƌĞƉƌĞƐĞŶƚĂƚŝŽŶƐ͕
ĂŶĚ ĨŽƌ ƚŚĞ ƐƉĞĐŝĨŝĐ ĐŚŝůĚ͕ ĂĐƌŽƐƐ ĐŽŶƚĞǆƚƐ͘ dŚĞ WĂůĞƐƚŝŶŝĂŶ ŵŽƚŚĞƌƐ͛
ĐĂƌĞŐŝǀŝŶŐƌĞƉƌĞƐĞŶƚĂƚŝŽŶƐĞŶƚĂŝůĞĚĚĞƐĐƌŝƉƚŝŽŶƐŽĨŵĂƚĞƌŶĂůĞŵŽƚŝŽŶĂůĂŶĚ
ĚǇĂĚŝĐ ĚǇƐƌĞŐƵůĂƚŝŽŶ͖ ŚŽƐƚŝůĞͬŚĞůƉůĞƐƐ ǀŝĞǁƐŽĨ ƚŚĞŝƌ ŝŶĨĂŶƚƐ ĂƐŵĂůĞǀŽůĞŶƚ
ĂŶĚ ƚŚĞŵƐĞůǀĞƐ ĂƐ ƚŽŽ ĞǆŚĂƵƐƚĞĚ ƚŽ ĂƚƚĞŶĚ ƚŽ ƚŚĞŵ͖ ĂŶĚ &ĞĂƌĨƵů ŚǇƉĞƌͲ
ĂƌŽƵƐĂů͘ƐƐŝŵŝůĂƌ&ůŽŽĚŝŶŐ͕,ŽƐƚŝůĞͬ,ĞůƉůĞƐƐ͕ĂŶĚ&ĞĂƌĨƵůĨĞĂƚƵƌĞƐŚĂǀĞďĞĞŶ
ŝĚĞŶƚŝĨŝĞĚ ĂŵŽŶŐ ƵƌŽͲŵĞƌŝĐĂŶ͕ ŝŶƚĞƌƉĞƌƐŽŶĂůůǇͲƚƌĂƵŵĂƚŝǌĞĚ ŵŽƚŚĞƌƐ͛
ŵĞŶƚĂůƌĞƉƌĞƐĞŶƚĂƚŝŽŶƐ;'ĞŽƌŐĞ^ŽůŽŵŽŶ͕ϮϬϬϴ͖,ĞƐƐĞΘDĂŝŶ͕ϮϬϬϬ͖>ǇŽŶƐͲ
ZƵƚŚ Ğƚ Ăů͕͘ ϮϬϬϱ͖ ^ůĞĞĚ͕ ϮϬϭϯͿ͕ ƚŚĞ ƌĞƐƵůƚ ƚĞŶƚĂƚŝǀĞůǇ ƐƵŐŐĞƐƚƐ ƚŚĂƚ ƚŚĞǇ
ĐŚĂƌĂĐƚĞƌŝǌĞ ĚŝǀĞƌƐĞ ĐŽŵƉůĞǆůǇͲƚƌĂƵŵĂƚŝǌĞĚŵŽƚŚĞƌƐ͛ ƌĞƉƌĞƐĞŶƚĂƚŝŽŶƐ͕ ĂŶĚ
ĂƌĞƚŚƵƐŐůŽďĂůůǇƵƐĞĨƵůƌŝƐŬŝŶĚŝĐĂƚŽƌƐ͘
dŚĞĐĂƐĞƐƚƵĚǇŝƐ͕ƚŽŽƵƌŬŶŽǁůĞĚŐĞ͕ƚŚĞĨŝƌƐƚĂƚƚĞŵƉƚƚŽƐƚƵĚǇĐŽŶƚŝŶƵŝƚǇ
ĂŶĚƉĂƌƚŝĐƵůĂƌŝƚǇŽĨƌŝƐŬƐŝŶĐĂƌĞŐŝǀŝŶŐƌĞƉƌĞƐĞŶƚĂƚŝŽŶƐ͕ĂŶĚƚŽƚĞƐƚƚŚĞĐůŝŶŝĐĂů
ǀĂůŝĚŝƚǇ ŽĨ ĂŶĚ ŽǀĞƌůĂƉ ďĞƚǁĞĞŶ ĚŝǀĞƌƐĞ ƚŚĞŽƌǇͲĚĞĨŝŶĞĚ ĐĂƌĞŐŝǀŝŶŐ ƌŝƐŬƐ͘
ůƚŚŽƵŐŚ ƌĞŵĂƌŬĂďůĞ ƐŝŵŝůĂƌŝƚŝĞƐ ŝŶ ƌŝƐŬƐ ǁĞƌĞ ĨŽƵŶĚ ďĞƚǁĞĞŶ <Ăƚŝ͛Ɛ
ĂƚƚĂĐŚŵĞŶƚĂŶĚĐĂƌĞŐŝǀŝŶŐƌĞƉƌĞƐĞŶƚĂƚŝŽŶƐ͕ƚŚĞǇǁĞƌĞŵŽƌĞƉƌŽŶŽƵŶĐĞĚŝŶ
ŚĞƌĐĂƌĞŐŝǀŝŶŐƌĞƉƌĞƐĞŶƚĂƚŝŽŶƐ͕ĞǀŝĚĞŶƚĂƐĂŵĞƌŐĞƌǀŝĞǁŽĨƐĞůĨĂŶĚWĂĂǀŽ͕
ĐůĞĂƌŝƐŽƌŐĂŶŝǌĂƚŝŽŶ͕ĂŶĚĨƌĞƋƵĞŶƚůĂƉƐĞƐŝŶƚŽWƌĞͲŵĞŶƚĂůŝǌŝŶŐ͘ƐƐƵŐŐĞƐƚĞĚ
ďǇ ƉƌŝŽƌ ƐƚƵĚŝĞƐ͕ ƚŚĞ WƌĞŽĐĐƵƉŝĞĚ ĂŶĚ hŶƌĞƐŽůǀĞĚͬŝƐŽƌŐĂŶŝǌĞĚ
ƌĞƉƌĞƐĞŶƚĂƚŝŽŶƐƐĞĞŵĞĚƚŽƌĞĨůĞĐƚƐŝŵŝůĂƌ͕ƌĂƚŚĞƌƚŚĂŶĚŝƐƚŝŶĐƚ͕ƐƚĂƚĞƐŽĨŵŝŶĚ
;,ĂůƚŝŐĂŶĞƚĂů͕͘ϮϬϭϰͿ͘
Ɛ ǁŝƚŚ ƚŚĞ ƐƵďƐƚĂŶĐĞͲĂďƵƐŝŶŐ ŵŽƚŚĞƌƐ͕ ƚŚĞ ůĞƐƐĞƌ ƌŝƐŬƐ ŝŶ <Ăƚŝ͛Ɛ
ĂƚƚĂĐŚŵĞŶƚƌĞƉƌĞƐĞŶƚĂƚŝŽŶƐŵĂǇƉĂƌƚůǇďĞĂƉƌŽĚƵĐƚŽĨĂƐƐĞƐƐŵĞŶƚƉƌŽƚŽĐŽů͗
ƚŚĞǇǁĞƌĞĐŽĚĞĚĨƌŽŵĂŶŝŶƚĞƌǀŝĞǁĐŽŶĚƵĐƚĞĚŝŶĂƐƚƌƵĐƚƵƌĞĚƐŝƚƵĂƚŝŽŶǁŝƚŚ
Ă ͚ƌĞŐƵůĂƚŝŶŐ ŽƚŚĞƌ͛ ;ƚŚĞ ƉƐǇĐŚŽƚŚĞƌĂƉŝƐƚͿ͕ ǁŚĞƌĞĂƐ ƚŚĞ ĐĂƌĞŐŝǀŝŶŐ
ƌĞƉƌĞƐĞŶƚĂƚŝŽŶƐ ǁĞƌĞ ĚĞƌŝǀĞĚ ĨƌŽŵ <Ăƚŝ͛Ɛ ƌĞĂůͲůŝĨĞ͕ ƐƚƌĞƐƐͲĞůŝĐŝƚŝŶŐ
ƉƐǇĐŚŽƚŚĞƌĂƉǇ ƐĞƐƐŝŽŶƐ ĂŶĚ ŝŶƚĞƌĂĐƚŝŽŶ ƐŝƚƵĂƚŝŽŶƐ ǁŝƚŚ WĂĂǀŽ͘ &ƵƌƚŚĞƌ͕
ǁŚĞƌĞĂƐ͚ ĐůĞĂƌ͛ƚƌĂƵŵĂĞǆƉĞƌŝĞŶĐĞƐ;ƐƵĐŚĂƐƉŚǇƐŝĐĂůĂďƵƐĞŽƌůŽƐƐŽĨƉƌŝŵĂƌǇ
ĐĂƌĞŐŝǀĞƌͿǁĞƌĞĐƌŝƚĞƌŝĂĨŽƌhŶƌĞƐŽůǀĞĚͬŝƐŽƌŐĂŶŝǌĞĚĐůĂƐƐŝĨŝĐĂƚŝŽŶŝŶƚŚĞ/͕
ŝŶĚŝĐĂƚŽƌƐŽĨĚŝƐŽƌŐĂŶŝǌĂƚŝŽŶǁĞƌĞƐĞĂƌĐŚĞĚĨŽƌŝŶƚŚĞǁŚŽůĞŽĨƚŚĞĐĂƌĞŐŝǀŝŶŐ
ƌĞƉƌĞƐĞŶƚĂƚŝŽŶƐ͘ĞƐƉŝƚĞƚŚĞƐĞĚŝĨĨĞƌĞŶĐĞƐ ŝŶĂƐƐĞƐƐŵĞŶƚ͕ŽƌĞǀĞŶďĞĐĂƵƐĞ
ŽĨƚŚĞŵ͕ ŝƚ ŝƐ ůŝŬĞůǇƚŚĂƚƚŚĞŽďƐĞƌǀĞĚĐĂƌĞŐŝǀŝŶŐƌŝƐŬƐƉƌŽǀŝĚĞĂŵŽƌĞǀĂůŝĚ
ϵϰ
ĂƐƐĞƐƐŵĞŶƚŽĨƚŚĞĞǆƚĞŶƚŽĨƉƌŽďůĞŵƐŝŶ<Ăƚŝ͛ƐĐĂƌĞŐŝǀŝŶŐǁŚĞŶĂůŽŶĞǁŝƚŚ
WĂĂǀŽ͘/ŶůŝŶĞǁŝƚŚŽƚŚĞƌƐ;>ǇŽŶƐͲZƵƚŚ͕ϮϬϬϯ͖>ǇŽŶƐͲZƵƚŚĞƚĂů͕͘ϭϵϵϵďͿ͕ǁĞ
ƐƵŐŐĞƐƚƚŚĂƚĐŽŵƉůĞǆůǇͲƚƌĂƵŵĂƚŝǌĞĚŵŽƚŚĞƌƐ͛ĐĂƌĞŐŝǀŝŶŐĂƐƐĞƐƐŵĞŶƚƐŚŽƵůĚ
ƐŚŽǁ ĐƌŽƐƐͲĐŽŶƚĞǆƚ ǀĂůŝĚŝƚǇ ĨƌŽŵ ůĂďŽƌĂƚŽƌǇͬŝŶƚĞƌǀŝĞǁ ƐŝƚƵĂƚŝŽŶƐ ƚŽ
ŽďƐĞƌǀĂƚŝŽŶƐŵĂĚĞŝŶĨĂŵŝůŝĞƐ͛ŶĂƚƵƌĂůŝƐƚŝĐƐĞƚƚŝŶŐƐ͕ƐƵĐŚĂƐŚŽŵĞƐŽƌƉĂƌĞŶƚʹ
ŝŶĨĂŶƚĐůŝŶŝĐƐ͘
ŽŵƉĂƌŝƐŽŶ ŽĨ /ŶƐĞĐƵƌĞ͕ ,ŽƐƚŝůĞͬ,ĞůƉůĞƐƐ͕ ĂŶĚ WƌĞͲŵĞŶƚĂůŝǌŝŶŐ
ĐŽŶĐĞƉƚƵĂůŝǌĂƚŝŽŶƐ ƐŚŽǁĞĚ ƚŚĂƚ ƚŚĞ ĐƌŝƚĞƌŝĂ ĨŽƌ ƵŶŝŶƚĞŐƌĂƚĞĚ
;ĂĚͬtŽƌƚŚůĞƐƐ͕ &ĞĂƌĨƵů͕ ,ŽƐƚŝůĞ͕ ĂŶĚ ,ĞůƉůĞƐƐͿ ƌĞƉƌĞƐĞŶƚĂƚŝŽŶƐ ǁĂƐ ŵŽƐƚ
ĞǆƚĞŶƐŝǀĞŝŶĐĂƉƚƵƌŝŶŐ<Ăƚŝ͛ƐĐĂƌĞŐŝǀŝŶŐƌĞƉƌĞƐĞŶƚĂƚŝŽŶĂůƌŝƐŬƐ͘/ŶĂĚĚŝƚŝŽŶ͕ƚŚĞ
,ŽƐƚŝůĞͬ,ĞůƉůĞƐƐĨƌĂŵĞǁŽƌŬƌĞĐŽŐŶŝǌĞĚĂďƌŽĂĚĞƌǀĂƌŝĞƚǇŽĨ&ĞĂƌĨƵůŶĞƐƐƚŚĂŶ
ĚĞƉŝĐƚĞĚǁŝƚŚƚŚĞ/ŶƐĞĐƵƌĞĐƌŝƚĞƌŝĂ͕ĂŶĚ,ĞůƉůĞƐƐŶĞƐƐƚŚĂƚǁĂƐŶŽƚƌĞĐŽŐŶŝǌĞĚ
ĂƐůĂƉƐĞƚŽĂŶǇŽĨƚŚĞWƌĞͲŵĞŶƚĂůŝǌŝŶŐŵŽĚĞƐ͘WĂƌƚŝĐƵůĂƌƚŽƚŚĞ&ĞĂƌĨƵůŶĞƐƐ
ĂŶĚ ,ĞůƉůĞƐƐŶĞƐƐ ŝŶ <Ăƚŝ͛Ɛ ĐĂƌĞŐŝǀŝŶŐ ƌĞƉƌĞƐĞŶƚĂƚŝŽŶƐ ǁĂƐ ƚŚĂƚ ƚŚĞǇ ǁĞƌĞ
ĐŽŶĐƌĞƚĞůǇƌĞůĂƚĞĚƚŽŚĞƌĞǀĞƌǇĚĂǇƉĂƌĞŶƚŝŶŐ͘/ƚƐĞĞŵƐůŝŬĞůǇƚŚĂƚƚŚĞǇƌĞĨůĞĐƚ
ƉĂƌƚŝĐƵůĂƌŚǇƉĞƌͲĂŶĚŚǇƉŽͲĂƌŽƵƐĂů͕ŽƌĨůŝŐŚƚĂŶĚĨƌĞĞǌĞ͕ƌĞƐƉŽŶƐĞƐĞůŝĐŝƚĞĚďǇ
ƚŚĞĐĂƌĞŐŝǀŝŶŐƌŽůĞ͘
dŚĞƌĞƐƵůƚƐŽĨƚŚĞĐĂƐĞƐƚƵĚǇƐƵŐŐĞƐƚƚŚĂƚŝƚŵŝŐŚƚďĞĐůŝŶŝĐĂůůǇƌĞůĞǀĂŶƚƚŽ
ƐĐƌĞĞŶ ĂŶĚ ƚĂƌŐĞƚ ŝŶƚĞƌǀĞŶƚŝŽŶƐ ŽŶ ĂƚƚĂĐŚŵĞŶƚͲƚƌĂƵŵĂƚŝǌĞĚ ŵŽƚŚĞƌƐ͛
ŝƐŽƌŐĂŶŝǌĞĚͬDĞƌŐĞĚ ĂŶĚ ,ŽƐƚŝůĞͬ,ĞůƉůĞƐƐ ĐĂƌĞŐŝǀŝŶŐ ƌĞƉƌĞƐĞŶƚĂƚŝŽŶƐ͕
ǁŚŝĐŚ͕ŝŶ<Ăƚŝ͛ƐĐĂƐĞ͕ŵŽƐƚůǇĂůƐŽŝŶĚŝĐĂƚĞĚĂďƌĞĂŬĚŽǁŶŝŶŚĞƌŵĞŶƚĂůŝǌŝŶŐ͘
EĂƚƵƌĂůůǇ͕ ĨƵƌƚŚĞƌ ƌĞƐĞĂƌĐŚ ƚŚĂƚ ƚĞƐƚƐ ƚŚĞ Ĩŝƚ ŽĨ ƚŚŝƐ ƌŝƐŬ ƉƌŽĨŝůĞ ƚŽ ŽƚŚĞƌ
ŵŽƚŚĞƌƐŝƐŶĞĞĚĞĚ͘
/ŶƐƵŵ͕hŶŝŶƚĞŐƌĂƚĞĚ,ŽƐƚŝůĞͬ&ĞĂƌĨƵůͲ,ĞůƉůĞƐƐĨĞĂƚƵƌĞƐǁĞƌĞĨŽƵŶĚŝŶĂůů
ƚŚĞ ƐƚƵĚŝĞĚ ŵŽƚŚĞƌƐ͛ ŵĞŶƚĂů ƌĞƉƌĞƐĞŶƚĂƚŝŽŶƐ͕ ĂŶĚ ĞŵŽƚŝŽŶĂůůǇ
ĚǇƐƌĞŐƵůĂƚĞĚ ;&ůŽŽĚĞĚͿ ;ƌƚŝĐůĞƐ /// ĂŶĚ /sͿ ĂƐǁĞůů ĂƐ ŶŵĞƐŚĞĚͬDĞƌŐĞĚ
ĨĞĂƚƵƌĞƐ ;ƌƚŝĐůĞƐ /ĂŶĚ /sͿǁĞƌĞĐĞŶƚƌĂů ƌŝƐŬƐ ŝŶ ƚǁŽŽƵƚŽĨ ƚŚƌĞĞƐƚƵĚŝĞƐ͘
&ƵƌƚŚĞƌ ƐƚƵĚŝĞƐ ĂƌĞ ŶĞĞĚĞĚ ƚŽ ƐŚŽǁ ǁŚĞƚŚĞƌ ŶŵĞƐŚŵĞŶƚ͕ ǁŚŝĐŚ
ĐŚĂƌĂĐƚĞƌŝǌĞĚ ƚŚĞ ƐƵďƐƚĂŶĐĞͲĂďƵƐŝŶŐ ĂŶĚ ĐĂƐĞ ƐƚƵĚǇ ŵŽƚŚĞƌƐ͛
ƌĞƉƌĞƐĞŶƚĂƚŝŽŶƐďƵƚŶŽƚƚŚŽƐĞŽĨƚŚĞWĂůĞƐƚŝŶŝĂŶŵŽƚŚĞƌƐ͕ŝƐĂƌŝƐŬŽŶůǇĂŵŽŶŐ
ŵŽƚŚĞƌƐ ůŝǀŝŶŐ ŝŶ ͚tĞƐƚĞƌŶ͛ ƐŽĐŝĞƚŝĞƐ͕ ǁŚĞƌĞ ŝƚ ŝŶƚĞƌĨĞƌĞƐǁŝƚŚ ƚŚĞĚĞƐŝƌĞĚ
ƐŽĐŝĂůŝǌĂƚŝŽŶ ŐŽĂů ŽĨ ŝŶĚŝǀŝĚƵĂƚŝŽŶ ĂŶĚ ƐĞůĨͬŽƚŚĞƌ ĚŝĨĨĞƌĞŶƚŝĂƚŝŽŶ ;<ĞůůĞƌ͕
ϮϬϭϯͿ͘ůƐŽ͕ƐƉĞĐŝĨŝĐĨŽĐƵƐŽŶŝĚĞŶƚŝĨǇŝŶŐĂĚͬtŽƌƚŚůĞƐƐĨĞĂƚƵƌĞƐŽĨŵĞŶƚĂů
ƌĞƉƌĞƐĞŶƚĂƚŝŽŶƐ͕ǁŚŝĐŚǁĞƌĞƉƌĞǀĂůĞŶƚŝŶ<Ăƚŝ͛ƐǁŽƌŬŝŶŐŵŽĚĞůƐ͕ŵĂǇŚĞůƉŝŶ
ĚĞƚĞĐƚŝŶŐ ͚ŚŝĚĚĞŶ͛ ƌŝƐŬƐ ĂŵŽŶŐ ĚŝǀĞƌƐĞ ƚƌĂƵŵĂƚŝǌĞĚ ŵŽƚŚĞƌƐ͘ KŶ Ă ŵŽƌĞ
ŐůŽďĂů ŶŽƚĞ͕ ŐĞŶĞƌĂůŝǌĂƚŝŽŶ ŽĨ ƚŚĞ ĐƵƌƌĞŶƚ ƌĞƐƵůƚƐ ĚĞŵĂŶĚƐ ĐŽŶĨŝƌŵĂƚŽƌǇ
ϵϱ
ƌĞƐĞĂƌĐŚǁŚĞƌĞ ƚŚĞ ŝĚĞŶƚŝĨŝĞĚ ŚŝŐŚͲƌŝƐŬ ĚŝŵĞŶƐŝŽŶƐ ĂƌĞ ĂƐƐĞƐƐĞĚǁŝƚŚ ƚŚĞ
ƐĂŵĞĐƌŝƚĞƌŝĂĂŶĚƚŽŽůƐĂĐƌŽƐƐĚŝǀĞƌƐĞŐƌŽƵƉƐŽĨƚƌĂƵŵĂƚŝǌĞĚŵŽƚŚĞƌƐ͘
5.3 Did mental representations and mental health symptoms 
transmit maternal trauma-related dysregulation? 
dŚĞ ƌĞƐƵůƚƐ ŽĨ ƚŚŝƐ ĚŝƐƐĞƌƚĂƚŝŽŶ ŽĨĨĞƌ ŽŶůǇ ǀĞƌǇ ůŝŵŝƚĞĚ ƐƵƉƉŽƌƚ ĨŽƌ ƚŚĞ
ŚǇƉŽƚŚĞƐŝƐ ƚŚĂƚ ŵĞŶƚĂů ŚĞĂůƚŚ ƐǇŵƉƚŽŵƐ ĂŶĚ ŵĞŶƚĂů ƌĞƉƌĞƐĞŶƚĂƚŝŽŶƐ
ƚƌĂŶƐŵŝƚƚŚĞŚĂƌŵĨƵůĞĨĨĞĐƚƐŽĨƐƚƵĚŝĞĚŵŽƚŚĞƌƐ͛ĐŽŵƉůĞǆƚƌĂƵŵĂŽŶƚŽƚŚĞ
ƉƌĞͲ ĂŶĚ ƉŽƐƚŶĂƚĂů ƉĞƌŝŽĚƐ͘ KĨ Ăůů ƚŚĞ ƉƌĞƐƵŵĞĚ ĂƐƐŽĐŝĂƚŝŽŶƐ͕ ŽŶůǇ ƚŚĞ
WĂůĞƐƚŝŶŝĂŶŵŽƚŚĞƌƐ͛Wd^ƐǇŵƉƚŽŵƐǁĞƌĞĨŽƵŶĚƚŽĐŽŵƉƌŽŵŝƐĞƚŚĞƋƵĂůŝƚǇ
ŽĨƚŚĞŝƌŝŶƚĞƌĂĐƚŝŽŶƐǁŝƚŚƚŚĞŝƌŝŶĨĂŶƚƐ;ƌƚŝĐůĞ///Ϳ͘,ŽǁĞǀĞƌ͕ǁĞƐƵŐŐĞƐƚƚŚĂƚ
ƚŚĞ ƵƐĞ ŽĨ ĂƐƐĞƐƐŵĞŶƚ ƚŽŽůƐ ĚĞǀĞůŽƉĞĚ ĂŵŽŶŐ ŶŽƌŵĂƚŝǀĞ ƵƌŽͲŵĞƌŝĐĂŶ
ƉŽƉƵůĂƚŝŽŶƐ͕ŵĞĂƐƵƌĞŵĞŶƚŽĨ ŐĞŶĞƌĂů ƉƐǇĐŚŽůŽŐŝĐĂů ƉƌŽĐĞƐƐĞƐ ƌĂƚŚĞƌ ƚŚĂŶ
ƚŚŽƐĞƐƉĞĐŝĨŝĐ ƚŽ ƚŚĞƉƌĞͲĂŶĚƉŽƐƚŶĂƚĂůƉĞƌŝŽĚƐ͕ĂŶĚ ƚŚĞƵƐĞŽĨ ƐĞůĨͲƌĞƉŽƌƚ
ŵĞĂƐƵƌĞƐŵĂǇĞǆƉůĂŝŶƚŚĞůĂĐŬŽĨĂƐƐŽĐŝĂƚŝŽŶƐƚŽĂůĂƌŐĞĞǆƚĞŶƚ͘
/Ŷ ƌƚŝĐůĞ / ŝƚ ǁĂƐ ĨŽƵŶĚ ƚŚĂƚ͕ ĐŽŶƚƌĂƌǇ ƚŽ ƚŚĞŽƌǇ͕ ^ĞĐƵƌĞ ĂƚƚĂĐŚŵĞŶƚ
ƌĞƉƌĞƐĞŶƚĂƚŝŽŶƐ ĚŝƐƉŽƐĞĚ ƚŚĞ ƐƵďƐƚĂŶĐĞͲĂďƵƐŝŶŐ ŵŽƚŚĞƌƐ ƚŽ ŝŵďĂůĂŶĐĞĚ
ƉƌĞŐŶĂŶĐǇͲƌĞůĂƚĞĚ ĞŵŽƚŝŽŶ ƉƌŽĐĞƐƐŝŶŐ͗ ůŽǁ ŵĞƚĂͲĞǀĂůƵĂƚŝŽŶ ĂŶĚ ŚŝŐŚ
ŶĞŐĂƚŝǀĞ ĐŽŐŶŝƚŝǀĞ ĂƉƉƌĂŝƐĂůƐ͘ Ɛ ǁŝƚŚ ƚŚĞ ^ĞĐƵƌĞͬ/ŶƐĞĐƵƌĞ ĐƌŝƚĞƌŝĂ ĨŽƌ
ĂƚƚĂĐŚŵĞŶƚƌĞƉƌĞƐĞŶƚĂƚŝŽŶƐ͕ƚŚĞŵĞĂƐƵƌĞŽĨĞŵŽƚŝŽŶƉƌŽĐĞƐƐŝŶŐŵŝŐŚƚƐŚŽǁ
ůŝŵŝƚĂƚŝŽŶƐ ŝŶ ĚŝĨĨĞƌĞŶƚŝĂƚŝŶŐ ďĞƚǁĞĞŶ ŚŝŐŚͲƌŝƐŬ ŵŽƚŚĞƌƐ͛ ĂĚĂƉƚŝǀĞ ĂŶĚ
ŵĂůĂĚĂƉƚŝǀĞƉƌĞŶĂƚĂůĞŵŽƚŝŽŶĂůĚĞǀĞůŽƉŵĞŶƚ͘ƐƚŚĞŵŽƚŚĞƌƐǁĞƌĞĞŶƌŽůůĞĚ
ŝŶƚƌĞĂƚŵĞŶƚ͕ƚŚĞ͚ŝŵďĂůĂŶĐĞĚ͛ĞŵŽƚŝŽŶƉƌŽĐĞƐƐŝŶŐŵŝŐŚƚŚĂǀĞƌĞĨůĞĐƚĞĚƚŚĞ
^ĞĐƵƌĞŵŽƚŚĞƌƐ͛ĂďŝůŝƚǇƚŽŽƉĞŶůǇĚĞĂůǁŝƚŚƚŚĞŝƌĐŽŶĨƵƐŝŽŶ;ĞǀŝĚĞŶƚĂƐůĂĐŬ
ŽĨŵĞƚĂͲĞǀĂůƵĂƚŝŽŶͿĂŶĚĂŵďŝǀĂůĞŶĐĞĂƌŝƐŝŶŐĨƌŽŵƚŚĞĚŝƐĐƌĞƉĂŶĐǇďĞƚǁĞĞŶ
ƚŚĞŝƌƉƌĞǀŝŽƵƐůŝĨĞƐƚǇůĞƐĂŶĚƚŚĞĚĞŵĂŶĚƐŽĨďĞĐŽŵŝŶŐĂŵŽƚŚĞƌ;ĞǀŝĚĞŶƚĂƐ
ŚŝŐŚ ŶĞŐĂƚŝǀĞ ĐŽŐŶŝƚŝǀĞ ĂƉƉƌĂŝƐĂůƐ ŽĨ ƉƌĞŐŶĂŶĐǇͿ͘ /Ĩ ƚŚŝƐ ǁĞƌĞ ƐŽ͕ ƚŚĞ
ŝƐŵŝƐƐŝŶŐ ƐƵďƐƚĂŶĐĞͲĂďƵƐŝŶŐ ŵŽƚŚĞƌƐ͛ ůĞƐƐĞƌ ĞǆƉƌĞƐƐŝŽŶƐ ŽĨ
ĐŽŶĨƵƐŝŽŶͬĂŵďŝǀĂůĞŶĐĞ ǁŽƵůĚ Ĩŝƚ ǁŝƚŚ ƚŚĞ ŽǀĞƌͲƌĞŐƵůĂƚŝŶŐ ƉƌŽĨŝůĞ ŽĨ
ŝƐŵŝƐƐŝŶŐŝŶĚŝǀŝĚƵĂůƐŝŶŐĞŶĞƌĂů͘
,ŽǁĞǀĞƌ͕ ĞǀĞŶ ŝĨ ƚŚĞ ^ĞĐƵƌĞ ƐƵďƐƚĂŶĐĞͲĂďƵƐŝŶŐ ŵŽƚŚĞƌƐ͛ ĞŵŽƚŝŽŶĂů
ƉƌŽĐĞƐƐŝŶŐǁĂƐŶŽƚŝŶƚĞƌƉƌĞƚĞĚĂƐƉƌŽďůĞŵĂƚŝĐ͕ǁĞĨŽƵŶĚƚŚĂƚƚŚĞǇǁĞƌĞƐƚŝůů
ƉĂƌƚŝĐƵůĂƌůǇŝŶƚƌƵƐŝǀĞǁŝƚŚƚŚĞŝƌŝŶĨĂŶƚƐ͘dŚŝƐĐĂŶƌĞĨůĞĐƚƚŚĞ^ĞĐƵƌĞŵŽƚŚĞƌƐ͛
ŐƌĞĂƚĞƌĂƚƚĞŵƉƚƐƚŽĞŶŐĂŐĞǁŝƚŚƚŚĞŝƌŝŶĨĂŶƚƐ͕ďƵƚĨƌŽŵƚŚĞƉŽŝŶƚŽĨǀŝĞǁŽĨ
ƚŚĞŝŶĨĂŶƚ͕ƚŚĞďĞŚĂǀŝŽƌƐĂƌĞƐƚŝůůƉƌŽďůĞŵĂƚŝĐĂŶĚƌĞƐƵůƚŝŶŝŶĨĂŶƚƐ͛ŶĞĞĚƚŽ
ǁŝƚŚĚƌĂǁ;ƐĞĞĂůƐŽĞĞďĞ͕ϮϬϬϬ͖ZĞĐŬĞƚĂů͕͘ϮϬϬϰͿ͘
ϵϲ
EĞŝƚŚĞƌƚŚĞƐƵďƐƚĂŶĐĞͲĂďƵƐŝŶŐŵŽƚŚĞƌƐ͛ĂƚƚĂĐŚŵĞŶƚƌĞƉƌĞƐĞŶƚĂƚŝŽŶƐŶŽƌ
ƚŚĞ WĂůĞƐƚŝŶŝĂŶ ŵŽƚŚĞƌƐ͛ ĐĂƌĞŐŝǀŝŶŐ ƌĞƉƌĞƐĞŶƚĂƚŝŽŶƐ ;ƌƚŝĐůĞ ///Ϳ ǁĞƌĞ
ĂƐƐŽĐŝĂƚĞĚǁŝƚŚƚŚĞĞŵŽƚŝŽŶĂůĂǀĂŝůĂďŝůŝƚǇǁŝƚŚƚŚĞŝƌŝŶĨĂŶƚƐŝŶŚǇƉŽƚŚĞƐŝǌĞĚ
ǁĂǇƐ͘ dŚĞƐĞ ŶƵůů ĨŝŶĚŝŶŐƐ ŵŝŐŚƚ ďĞ ƉĂƌƚůǇ ĚƵĞ ƚŽ ƚŚĞ ĨŽĐƵƐ ŽŶ ŵĂƚĞƌŶĂů
ƐĞŶƐŝƚŝǀŝƚǇŝŶƚŚĞŵŽƚŝŽŶĂůǀĂŝůĂďŝůŝƚǇŵĞĂƐƵƌĞƐ͘ƐŶŽƚĞĚƚŚƌŽƵŐŚŽƵƚƚŚŝƐ
ĚŝƐƐĞƌƚĂƚŝŽŶ͕ ŵĂƚĞƌŶĂů ďĞŚĂǀŝŽƌƐ ƚŚĂƚ ĚǇƐƌĞŐƵůĂƚĞ ƚŚĞ ŝŶĨĂŶƚ͕ ƌĂƚŚĞƌ ƚŚĂŶ
ŵĂƚĞƌŶĂů ůĂĐŬ ŽĨ ƐĞŶƐŝƚŝǀŝƚǇ͕ ĐŚĂƌĂĐƚĞƌŝǌĞ ƚƌĂƵŵĂƚŝǌĞĚŵŽƚŚĞƌƐ͛ ĐĂƌĞŐŝǀŝŶŐ
ƌŝƐŬƐ;,ĂůƚŝŐĂŶĞƚĂů͕͘ϮϬϭϳ͖>ǇŽŶƐͲZƵƚŚĞƚĂů͕͘ϭϵϵϵď͖DĂĚŝŐĂŶĞƚĂů͕͘ϮϬϬϲͿ͘
&ƵƌƚŚĞƌ ƐƚƵĚŝĞƐ ĂƌĞ ŶĞĞĚĞĚ ǁŚĞƌĞ ͚ĂƚǇƉŝĐĂů͕͛ Žƌ ĚǇƐƌĞŐƵůĂƚŝŶŐ͕ ĐĂƌĞŐŝǀŝŶŐ
ďĞŚĂǀŝŽƌƐŽĨǁĂƌͲƚƌĂƵŵĂƚŝǌĞĚĂŶĚƐƵďƐƚĂŶĐĞͲĂďƵƐŝŶŐŵŽƚŚĞƌƐĂƌĞĂƐƐĞƐƐĞĚ͘
ŽŶƚƌĂƌǇƚŽƚŚĞŚǇƉŽƚŚĞƐŝƐ͕ƚŚĞWĂůĞƐƚŝŶŝĂŶŝŶĨĂŶƚƐ͛ƐƚƌĞƐƐƌĞŐƵůĂƚŝŽŶĚŝĚ
ŶŽƚƐĞĞŵƚŽďĞŝŵƉĂĐƚĞĚďǇŵĂƚĞƌŶĂůƚƌĂƵŵĂĞǆƉŽƐƵƌĞŽƌƉƌĞŶĂƚĂůŵĞŶƚĂů
ŚĞĂůƚŚ;ƌƚŝĐůĞ//Ϳ͘/ŶƐƚĞĂĚ͕ǁĞĨŽƵŶĚƚŚĂƚŚŝŐŚůĞǀĞůƐŽĨŵĂƚĞƌŶĂůĐŚŝůĚŚŽŽĚ
ĞŵŽƚŝŽŶĂůĂďƵƐĞǁĞƌĞƉƌĞĚŝĐƚŝǀĞŽĨ ŝŶĨĂŶƚŶĞŐĂƚŝǀĞĞŵŽƚŝŽŶĂůŝƚǇ͕ďƵƚŽŶůǇ
ĂŵŽŶŐǁŽŵĞŶǁŝƚŚ ůŽǁ ĐƵƌƌĞŶƚǁĂƌ ĞǆƉŽƐƵƌĞ͕ ĂŶĚ ƚŚĂƚ ŚŝŐŚůǇ ĚĞƉƌĞƐƐĞĚ
ŵŽƚŚĞƌƐƌĞƉŽƌƚĞĚŚĂǀŝŶŐ ŝŶĨĂŶƚƐƚŚĂƚƐŽŽƚŚĞĚĞĂƐŝůǇ͘ŶŝŵƉŽƌƚĂŶƚŶŽƚĞ ŝƐ
ƚŚĂƚ WĂůĞƐƚŝŶŝĂŶŵŽƚŚĞƌƐ͛ ƐĞůĨͲƌĞƉŽƌƚƐ ǁĞƌĞ ƵƐĞĚ ŝŶ ĂƐƐĞƐƐŝŶŐ ďŽƚŚ ŝŶĨĂŶƚ
ƐƚƌĞƐƐ ƌĞŐƵůĂƚŝŽŶ ĂŶĚ ĚǇĂĚŝĐ ŝŶƚĞƌĂĐƚŝŽŶ ƋƵĂůŝƚǇ͘ /Ŷ ůŝŶĞ ǁŝƚŚ ƉƌĞǀŝŽƵƐ
ĂĐĐŽƵŶƚƐ͕ǁĞƐƵŐŐĞƐƚƚŚĂƚǁĂƌͲƚƌĂƵŵĂƚŝǌĞĚŵŽƚŚĞƌƐ͛ƚĞŶĚĞŶĐǇƚŽĂǀŽŝĚƚŚĞŝƌ
ŝŶĨĂŶƚƐ͛ĚŝƐƚƌĞƐƐ;&ĞůĚŵĂŶΘsĞŶŐƌŽďĞƌ͕ϮϬϭϭ͖<ĂŝƚǌĞƚĂů͕͘ϮϬϬϵͿĂƐǁĞůůĂƐ
ƵŶƌĞůŝĂďůĞ ƌĞƉŽƌƚŝŶŐ ŽĨ ŝŶĨĂŶƚƐ͛ ĐŚĂƌĂĐƚĞƌŝƐƚŝĐƐ ;ǀĂŶ Ğ Ğƚ Ăů͕͘ ϮϬϭϮͿ ŵĂǇ
ĐŽŶƚƌŝďƵƚĞƚŽƚŚĞůŽǁƌĞƉŽƌƚŝŶŐƐŽĨŝŶĨĂŶƚŶĞŐĂƚŝǀĞĞŵŽƚŝŽŶĂůŝƚǇĂŶĚůĂĐŬŽĨ
ĚǇĂĚŝĐƉƌŽďůĞŵƐ͘tĞĨƵƌƚŚĞƌƐƵŐŐĞƐƚƚŚĂƚƚŚĞWĂůĞƐƚŝŶŝĂŶŵŽƚŚĞƌƐŵŝŐŚƚďĞ
ĐƵůƚƵƌĂůůǇ ŝŶĐůŝŶĞĚ ƚŽ ĚŝƐƌĞŐĂƌĚ ƚŚĞŝƌ ŽǁŶ ĂŶĚ ƚŚĞŝƌ ŝŶĨĂŶƚƐ͛ ŶĞŐĂƚŝǀĞ
ĞŵŽƚŝŽŶƐ͕ ĂŶĚ ƉĞƌŚĂƉƐ ŝŶ ƚŚĞ ƐĂŵĞ ǀĞŝŶ͕ ĂǀŽŝĚ ƌĞƉŽƌƚŝŶŐ ŽĨ ƌĞůĂƚŝŽŶĂů
ĚŝĨĨŝĐƵůƚŝĞƐ͘ &ƵƌƚŚĞƌ ƌĞƐĞĂƌĐŚ ŝƐ ŶĞĞĚĞĚ ǁŚĞƌĞ ƚŚĞ ŝŵƉĂĐƚƐ ŽĨ ŵĂƚĞƌŶĂů
ƚƌĂƵŵĂ͕ĂŶĚƚŚĞŵĞĚŝĂƚŝŶŐƌŽůĞŽĨƉƌĞͲĂŶĚƉŽƐƚŶĂƚĂůŵĞŶƚĂůŚĞĂůƚŚŽŶŝŶĨĂŶƚ
ƐƚƌĞƐƐƌĞŐƵůĂƚŝŽŶĂŶĚŵŽƚŚĞƌŝŶĨĂŶƚŝŶƚĞƌĂĐƚŝŽŶƐ͕ŝƐƐƚƵĚŝĞĚƵƐŝŶŐŽďũĞĐƚŝǀĞ
ŵĞĂƐƵƌĞƐ͘
ĨƵƌƚŚĞƌŶŽƚĞŝƐƚŚĂƚǀĞƌǇůŝƚƚůĞŝƐŬŶŽǁŶĂďŽƵƚŽƉƚŝŵĂůŝŶĚŝǀŝĚƵĂůƐƚƌĞƐƐ
ƌĞŐƵůĂƚŝŽŶ ĚĞǀĞůŽƉŵĞŶƚ͕ ĂƐ ǁĞůů ĂƐ ĚĞŵĂŶĚƐ ŽĨ ĐĂƌĞŐŝǀŝŶŐ͕ ŝŶ ĚĂŶŐĞƌŽƵƐ
ĐŽŶƚĞǆƚƐ͘dŚĞůĞǀĞůŽĨŵĂƚĞƌŶĂůƐƚƌĞƐƐŚŽƌŵŽŶĞƐƚŚĂƚĂƌĞƚƌĂŶƐŵŝƚƚĞĚƚŽƚŚĞ
ŝŶĨĂŶƚ ŝŶ ƵƚĞƌŽ ƉƌĞƉĂƌĞ ŚŝŵͬŚĞƌ ĨŽƌ ƚŚĞ ĚĞŵĂŶĚƐ ŽĨ ƚŚĞ ƉŽƐƚŶĂƚĂů
ĞŶǀŝƌŽŶŵĞŶƚ;Ğů'ŝƵĚŝĐĞ͕ϮϬϭϮ͖^ĂŶĚŵĂŶ͕ĂǀŝƐ͕ƵƐƐ͕Θ'ůǇŶŶ͕ϮϬϭϭͿ͘dŚƵƐ͕
ƚŚĞ ĨŝŶĚŝŶŐ ƚŚĂƚ ŵŽƚŚĞƌƐ ǁŝƚŚ ŚŝŐŚĞƌ ƉƌĞŶĂƚĂů ĚĞƉƌĞƐƐŝǀĞ ƐǇŵƉƚŽŵƐ ĂŶĚ
ŚŝŐŚĞƌ ǁĂƌ ĞǆƉŽƐƵƌĞ ƉƌŝŽƌ ƚŽ ƉƌĞŐŶĂŶĐǇ ƌĞƉŽƌƚĞĚ ŚĂǀŝŶŐ ͚ǁĞůůͲƌĞŐƵůĂƚĞĚ͛
ŝŶĨĂŶƚƐŵŝŐŚƚƌĞĨůĞĐƚĂŶĂĚĂƉƚŝǀĞƉƌŽŐƌĂŵŵŝŶŐĞĨĨĞĐƚŽĨWĂůĞƐƚŝŶŝĂŶŝŶĨĂŶƚƐ͛
ϵϳ
ĞǆƉŽƐƵƌĞ ƚŽ ƉƌĞŶĂƚĂů ƐƚƌĞƐƐ ŽŶ ƚŚĞŝƌ ƉŽƐƚŶĂƚĂů ĚĞǀĞůŽƉŵĞŶƚ͘ ,ŽǁĞǀĞƌ͕
ƉƌĞŶĂƚĂůƉƌŽŐƌĂŵŵŝŶŐ͕ƉŽƐƚŶĂƚĂůĐĂƌĞŐŝǀŝŶŐ͕ĂŶĚŝŶĨĂŶƚĐŚĂƌĂĐƚĞƌŝƐƚŝĐƐĨŽƌŵ
Ă ŚŝŐŚůǇ ĐŽŵƉůĞǆ ŵĂƚƌŝǆ ƚŚĂƚ ŝŶĨůƵĞŶĐĞƐ ŝŶĚŝǀŝĚƵĂůƐ͛ ůĂƚĞƌ ĂĚĂƉƚĂƚŝŽŶ ĂŶĚ
ŵĂůĂĚĂƉƚĂƚŝŽŶ ƚŽ ŚŝƐͬŚĞƌ ĞŶǀŝƌŽŶŵĞŶƚ ;&ĞůĚŵĂŶ͕ DŽŶĂŬŚŽǀ͕ WƌĂƚƚ͕ Θ
ƉƐƚĞŝŶ͕ ϮϬϭϲ͖EĞĚĞƌŚŽĨΘ ^ĐŚŵŝĚƚ͕ ϮϬϭϭ͖ WůƵĞƐƐΘĞůƐŬǇ͕ ϮϬϭϭͿ͕ ĂŶĚ ŝƚƐ
ĞǆƉůŽƌĂƚŝŽŶ ŝƐ ďĞǇŽŶĚ ƚŚĞ ƐĐŽƉĞ ŽĨ ƚŚĞ ĐƵƌƌĞŶƚ ĚŝƐƐĞƌƚĂƚŝŽŶ͘ ŽŶĐĞƌŶŝŶŐ
ĐĂƌĞŐŝǀŝŶŐ͕ ŝƚŵŝŐŚƚďĞƚŚĂƚǁŝƚŚĂƐƐĞƐƐŵĞŶƚƚŽŽůƐĚĞǀĞůŽƉĞĚĂŵŽŶŐƵƌŽͲ
ŵĞƌŝĐĂŶ ŵŽƚŚĞƌƐ͕ ƚŚĞ ĐƵƌƌĞŶƚ ĞǆĂŵŝŶĂƚŝŽŶ ĚŝƐƌĞŐĂƌĚĞĚ ƐŽŵĞ ŵĂƚĞƌŶĂů
ďĞŚĂǀŝŽƌƐ;ŝŶĂĚĚŝƚŝŽŶƚŽƚŚĞƐƵŐŐĞƐƚĞĚĚǇƐƌĞŐƵůĂƚŝŶŐŽŶĞƐͿƚŚĂƚĂƌĞƐĂůŝĞŶƚ
ĨŽƌǁĂƌͲĂĨĨĞĐƚĞĚWĂůĞƐƚŝŶŝĂŶŝŶĨĂŶƚƐ͛ĚĞǀĞůŽƉŵĞŶƚ;Ğ͘Ő͕͘&ĞůĚŵĂŶ͕DĂƐĂůŚĂ͕Θ
ůŽŶǇ͕ϮϬϬϲ͖&ĞůĚŵĂŶΘDĂƐĂůŚĂ͕ϮϬϭϬͿ͘
ĞƐƉŝƚĞ ƚŚĞ ůŝŵŝƚĂƚŝŽŶƐ ŝŶ ĂƐƐĞƐƐŵĞŶƚ͕ ƚŚŝƐ ĚŝƐƐĞƌƚĂƚŝŽŶ ĐŽŶƚƌŝďƵƚĞƐ ƚŽ
ĐůĂƌŝĨǇŝŶŐ ƚŚĞ ƉƌĞǀŝŽƵƐůǇ ƵŶĚĞƌƐƚƵĚŝĞĚ ůŝŶŬ ďĞƚǁĞĞŶ ŵĂƚĞƌŶĂů ƉƌĞͲ ĂŶĚ
ƉŽƐƚŶĂƚĂůŵĞŶƚĂů ŚĞĂůƚŚ ƐǇŵƉƚŽŵƐ ĂŶĚ ƌĞƉƌĞƐĞŶƚĂƚŝŽŶĂů ƌŝƐŬƐ͘ WĂůĞƐƚŝŶŝĂŶ
ŵŽƚŚĞƌƐ͛ƉƌĞŶĂƚĂůĚĞƉƌĞƐƐŝŽŶĂŶĚƉŽƐƚŶĂƚĂůWd^ĚŝƐƉŽƐĞĚƚŚĞŝƌĐĂƌĞŐŝǀŝŶŐ
ƌĞƉƌĞƐĞŶƚĂƚŝŽŶƐƚŽǇƐƌĞŐƵůĂƚŝŶŐĂŶĚ&ĞĂƌĨƵůĚŝƐƚŽƌƚŝŽŶƐ͕ǁŚŝůĞǁĂƌĞǆƉŽƐƵƌĞ
ĂůŽŶĞĚŝĚŶŽƚŚĂǀĞĂƐŝŵŝůĂƌůǇŚĂƌŵĨƵůĞĨĨĞĐƚ͘dŚĞƌĞƐƵůƚĐŽŶĐƵƌƐǁŝƚŚƚŚĞŝĚĞĂ
ƚŚĂƚŽŶůǇǁŚĞŶŵŽƚŚĞƌƐ͛ƚƌĂƵŵĂƚŝĐĞǆƉĞƌŝĞŶĐĞƐůĞĂĚƚŽƉƐǇĐŚŽƉĂƚŚŽůŽŐǇŝƐ
ĐĂƌĞŐŝǀŝŶŐĐŽŵƉƌŽŵŝƐĞĚ;&ĞůĚŵĂŶΘsĞŶŐƌŽďĞƌ͕ϮϬϭϭ͖^ ĐŚĞĞƌŝŶŐĂΘĞĂŶĂŚ͕
ϮϬϬϭͿ͕ ĂŶĚ ĐŽŶƚƌŝďƵƚĞƐ ƚŽ ƉƌŝŽƌ ŬŶŽǁůĞĚŐĞ ŝŶ ƐŚŽǁŝŶŐ ƚŚĂƚŵĞŶƚĂů ŚĞĂůƚŚ
ƐǇŵƉƚŽŵƐ ĚŽ ŶŽƚ ŽŶůǇ ũĞŽƉĂƌĚŝǌĞ ĐĂƌĞŐŝǀŝŶŐ ďĞŚĂǀŝŽƌ ďƵƚ ĂůƐŽ
ƌĞƉƌĞƐĞŶƚĂƚŝŽŶƐ͘&ƵƌƚŚĞƌƌĞƐĞĂƌĐŚŶĞĞĚƐƚŽƐƵďƐƚĂŶƚŝĂƚĞƚŚĞĨŝŶĚŝŶŐĂŵŽŶŐ
ĐŽŵƉůĞǆůǇͲƚƌĂƵŵĂƚŝǌĞĚŵŽƚŚĞƌƐŵŽƌĞďƌŽĂĚůǇ͘
dŚĞ ĐĂƐĞ ƐƚƵĚǇ ĚŝĚ ŶŽƚ ĞǆƉůŽƌĞ ůŝŶŬƐ ďĞƚǁĞĞŶ <Ăƚŝ͛Ɛ ŵĞŶƚĂů
ƌĞƉƌĞƐĞŶƚĂƚŝŽŶƐ ĂŶĚ ŚĞƌ ĐĂƌĞŐŝǀŝŶŐ ďĞŚĂǀŝŽƌ͕ ďƵƚ ƚŚĞ ŚŝŐŚͲƌŝƐŬ
ƌĞƉƌĞƐĞŶƚĂƚŝŽŶƐĐŽŵŵƵŶŝĐĂƚĞĚƐĞǀĞƌĞƐĞůĨͲĂŶĚĚǇĂĚŝĐĚǇƐƌĞŐƵůĂƚŝŽŶ͘<Ăƚŝ͛Ɛ
ŽǀĞƌͲĂƌŽƵƐĞĚĨĞĂƌĨƵůŶĞƐƐĂŶĚƉĂƌĂůǇǌŝŶŐŚĞůƉůĞƐƐŶĞƐƐůŝŬĞůǇƌĞĨůĞĐƚƚŚĞĨƌĂŐŝůĞ
ƐƚƌĞƐƐ ĂŶĚ ĂĨĨĞĐƚ ƌĞŐƵůĂƚŝŽŶ ƚŚĂƚ ĐŚĂƌĂĐƚĞƌŝǌĞƐ ĐŽŵƉůĞǆ ƚƌĂƵŵĂ ƐƵƌǀŝǀŽƌƐ
;ŽƌƌŝŐĂŶ͕&ŝƐŚĞƌ͕ΘEƵƚƚ͕ϮϬϭϭ͖ǀĂŶĚĞƌ<ŽůŬ͕ϭϵϵϲͿ͘dŚĞǀĞƌǇŶĞŐĂƚŝǀĞǀŝĞǁƐ
ƚŚĂƚ<ĂƚŝƐŚŽǁĞĚďŽƚŚŽĨŚĞƌƐĞůĨĂŶĚŽĨWĂĂǀŽĐŽƌƌĞƐƉŽŶĚƚŽƚŚĞĐŽƌĞƐĞŶƐĞ
ŽĨ ƐŚĂŵĞ ŽĨ ĐŽŵƉůĞǆůǇͲƚƌĂƵŵĂƚŝǌĞĚ ŝŶĚŝǀŝĚƵĂůƐ ;ŽƵƌƚŽŝƐ͕ ϮϬϬϴ͖ ,ĞƌŵĂŶ͕
ϭϵϵϮͿ͕ ďƵƚ ĂůƐŽ ƚŽ ŶĞŐĂƚŝǀĞ ĐŽŐŶŝƚŝŽŶƐ ĂŶĚ ƌƵŵŝŶĂƚŝŽŶ ƚŚĂƚ ĐŚĂƌĂĐƚĞƌŝǌĞ
ĚĞƉƌĞƐƐĞĚĂŶĚĂŶǆŝŽƵƐŵŽƚŚĞƌƐ;WĂũƵůŽĞƚĂů͕͘ϮϬϬϭ͖^ ƚĞŝŶĞƚĂů͕͘ϮϬϭϮͿ͘&ƵƚƵƌĞ
ƌĞƐĞĂƌĐŚŝƐŶĞĞĚĞĚǁŚĞƌĞƚŚĞƐĞůŝŶŬƐĂƌĞŝŶǀĞƐƚŝŐĂƚĞĚǁŝƚŚǀĂůŝĚĂƚĞĚŵĞŶƚĂů
ŚĞĂůƚŚĂƐƐĞƐƐŵĞŶƚ͘
<Ăƚŝ ĞǆƉĞƌŝĞŶĐĞĚ ŚĞƌ ƌĞƉƌĞƐĞŶƚĂƚŝŽŶƐͬŵĞŶƚĂů ƐƚĂƚĞƐ͕ ƐƵĐŚ ĂƐ ǀŝĞǁƐ ŽĨ
WĂĂǀŽ͛ƐŽƌŚĞƌŽǁŶŚŽƐƚŝůŝƚǇ͕ŽƌĨĞĂƌĨƵůĂŶƚŝĐŝƉĂƚŝŽŶƚŚĂƚƐŽŵĞƚŚŝŶŐďĂĚĐŽƵůĚ
ϵϴ
ŚĂƉƉĞŶ͕ĂƐƌĞĂůŝƚŝĞƐ;WƐǇĐŚŝĐĂůĞƋƵŝǀĂůĞŶĐĞͿĂŶĚĐŽŶƐĞƋƵĞŶƚůǇďĞĐĂŵĞŵŽƌĞ
ĚŝƐƚƌĞƐƐĞĚĂƚƚŚĞŝƌŽĐĐƵƌƌĞŶĐĞ͘/ŶƚĂŶĚĞŵ͕ĂŶĚĂƐĂƌĞƐƵůƚŽĨŚĞƌĚǇƐƌĞŐƵůĂƚŝŶŐ
ĞĂƌůǇĞǆƉĞƌŝĞŶĐĞƐ͕<ĂƚŝǁĂƐǀĞƌǇƐĞŶƐŝƚŝǀĞƚŽƚŚĞŶŽƌŵĂƚŝǀĞƐƚƌĞƐƐĞƐŽĨĞĂƌůǇ
ƉĂƌĞŶƚŝŶŐ͕ ƐƵĐŚ ĂƐ ƐůĞĞƉ ĚĞƉƌŝǀĂƚŝŽŶ Žƌ WĂĂǀŽ͛Ɛ ƵŶĚĞƐŝƌĞĚ ďĞŚĂǀŝŽƌ͘
ƐƉĞĐŝĂůůǇ ǁŚĞŶ <Ăƚŝ ĨĞůƚ ŽǀĞƌͲƐƚƌĞƐƐĞĚ ďǇ ŵŽƚŚĞƌŚŽŽĚ͕ ƚŚĞ ƉƌŽďůĞŵĂƚŝĐ
ĐĂƌĞŐŝǀŝŶŐƌĞƉƌĞƐĞŶƚĂƚŝŽŶƐĨŝůůĞĚŚĞƌŵŝŶĚ;/ƐŽƐćǀŝΘtĂŚůƐƚƌƂŵ͕ϮϬϭϴͿ͘dŚƵƐ͕
ĂƐ ƐƵŐŐĞƐƚĞĚ ŝŶ ƉƌŝŽƌ ƌĞƐĞĂƌĐŚ͕ ĂůƐŽ ŝŶ <Ăƚŝ͛Ɛ ĐĂƐĞ͕ ƚŚĞ ĂĐƚŝǀĂƚŝŽŶ ŽĨ
ƵŶŝŶƚĞŐƌĂƚĞĚĐĂƌĞŐŝǀŝŶŐƌĞƉƌĞƐĞŶƚĂƚŝŽŶƐǁĂƐŬĞǇ ŝŶĐŽŵƉƌŽŵŝƐŝŶŐŚĞƌƐĞůĨͲ
ƌĞŐƵůĂƚŝŽŶ͘dŚĞƌĞƐƵůƚƐŽĨƚŚĞĐĂƐĞƐƚƵĚǇŚŝŐŚůŝŐŚƚƚŚĂƚƚŚĞƐƉĞĐŝĨŝĐƐƚƌĞƐƐĞƐŽĨ
ĞĂƌůǇŵŽƚŚĞƌŚŽŽĚĐŽŶƚƌŝďƵƚĞƚŽƚŚĞƌĞƉƌĞƐĞŶƚĂƚŝŽŶĂůƌŝƐŬƐ͘
/Ŷ ƐƵŵ͕ ŽƵƌ ƌĞƐƵůƚƐ ƐƵŐŐĞƐƚ ƚŚĂƚ ǀĂůŝĚ ĂƐƐĞƐƐŵĞŶƚ ŽĨ ĐŽŵƉůĞǆůǇͲ
ƚƌĂƵŵĂƚŝǌĞĚǁŽŵĞŶ͛ƐƌŝƐŬƐŝŶƚƌĂŶƐŝƚŝŽŶƚŽŵŽƚŚĞƌŚŽŽĚĐĂůůƐĨŽƌĨŽĐƵƐŽŶ
ƉƐǇĐŚŽůŽŐŝĐĂůƉƌŽĐĞƐƐĞƐƐƉĞĐŝĨŝĐƚŽƚŚĞĚĞǀĞůŽƉŵĞŶƚĂůƉŚĂƐĞ͖ĐŽŶƐŝĚĞƌĂƚŝŽŶ
ŽĨ ĐƵůƚƵƌĂů ĚŝǀĞƌƐŝƚǇ ŝŶ ĐĂƌĞŐŝǀŝŶŐ ĂŶĚ ŝŶĨĂŶƚ ĚĞǀĞůŽƉŵĞŶƚ͖ ĂŶĚ ƵƐĞ ŽĨ
ŽďũĞĐƚŝǀĞƌĂƚŚĞƌƚŚĂŶƐƵďũĞĐƚŝǀĞŵĞĂƐƵƌĞƐ͘
5.4 Strengths and limitations of the study 
dŚĞƐƚƌĞŶŐƚŚƐŽĨƚŚŝƐĚŝƐƐĞƌƚĂƚŝŽŶŝŶǀŽůǀĞŝŶǀĞƐƚŝŐĂƚŝŶŐƐĞǀĞƌĂůŚĂƌĚͲƚŽͲƌĞĂĐŚ
ŚŝŐŚͲƌŝƐŬŐƌŽƵƉƐ͖ƚŚĞůŽŶŐŝƚƵĚŝŶĂůƐĞƚƚŝŶŐƐŝŶƌƚŝĐůĞƐ/͕//͕ĂŶĚ///͖ĐŽŵďŝŶŝŶŐ
ƋƵĂŶƚŝƚĂƚŝǀĞĂŶĚƋƵĂůŝƚĂƚŝǀĞĂƉƉƌŽĂĐŚĞƐ͖ĂŶĚĂǀŽŝĚŝŶŐƉƌĞĚĞƚĞƌŵŝŶĂƚŝŽŶŽĨ
ƌŝƐŬƐ ƚŚƌŽƵŐŚ ƵƐĞ ŽĨ ĂŶ ĞǆƉůŽƌĂƚŽƌǇ ĂƉƉƌŽĂĐŚ ŝŶ ƌƚŝĐůĞ ///͘ /Ŷ ƌƚŝĐůĞ /s͕
ƐƉĞĐŝĨŝĐƐƚƌĞŶŐƚŚƐĂƌĞƚŚĂƚĚĂƚĂĨƌŽŵĂŶĂƚƵƌĂůĐůŝŶŝĐĂůĐŽŶƚĞǆƚǁĞƌĞƵƐĞĚ͕ĂŶĚ
ƚŚĂƚƚŚĞƌĞƐƵůƚƐƐĞƌǀĞĂƐ͚ ƉƌĂĐƚŝĐĞͲďĂƐĞĚĞǀŝĚĞŶĐĞ͛;'ƌĞĞŶ͕ϮϬϬϴͿŽĨƚŚĞƵƚŝůŝƚǇ
ŽĨƚŚĞŽƌŝĞƐ ŝŶ ŝĚĞŶƚŝĨǇŝŶŐĐĞŶƚƌĂůĐůŝŶŝĐĂůƌŝƐŬƐĂŵŽŶŐƚƌĂƵŵĂƚŝǌĞĚŵŽƚŚĞƌƐ͛
ĐĂƌĞŐŝǀŝŶŐƌĞƉƌĞƐĞŶƚĂƚŝŽŶƐ͘
>ŝŵŝƚĂƚŝŽŶƐƌĞůĂƚĞĚƚŽƚŚĞŵĞĂƐƵƌĞƐƵƐĞĚŝŶĐůƵĚĞƌĞůǇŝŶŐŽŶƚƌĂƵŵĂƚŝǌĞĚ
ŵŽƚŚĞƌƐ͛ƐĞůĨͲƌĞƉŽƌƚƐ;ƌƚŝĐůĞƐ//ĂŶĚ///Ϳ͖ĂƐƐĞƐƐŝŶŐŚŝŐŚͲƌŝƐŬŵŽƚŚĞƌƐ͛ŵĞŶƚĂů
ƌĞƉƌĞƐĞŶƚĂƚŝŽŶƐĂŶĚŵŽƚŚĞƌŝŶĨĂŶƚŝŶƚĞƌĂĐƚŝŽŶǁŝƚŚƚŽŽůƐĚĞǀĞůŽƉĞĚĂŵŽŶŐ
ŶŽƌŵĂƚŝǀĞ ƵƌŽͲŵĞƌŝĐĂŶ ƉĂƌĞŶƚƐ ;ƌƚŝĐůĞƐ / ĂŶĚ ///Ϳ͖ ĂŶĚ ƌĞƚƌŽƐƉĞĐƚŝǀĞ
ƌĞƉŽƌƚŝŶŐŽĨĐŚŝůĚŚŽŽĚĂďƵƐĞ;ƌƚŝĐůĞ//Ϳ͘/ŶĂĚĚŝƚŝŽŶ͕ƚŚĞƌĞůŝĂďŝůŝƚǇŽĨ/YͲZŝŶ
ƌƚŝĐůĞ//ǁĂƐŽŶůǇŵŽĚĞƌĂƚĞ͕ĂŶĚƚŚĞƌĞǀŝƐĞĚƐĐĂůĞůŝŵŝƚƐĐŽŵƉĂƌŝƐŽŶŽĨƚŚĞ
ĐƵƌƌĞŶƚƌĞƐƵůƚƐƚŽŽƚŚĞƌƐƚƵĚŝĞƐĂƉƉůǇŝŶŐƚŚĞƐĂŵĞŵĞĂƐƵƌĞ͘ƐƚŚĞĂŶĂůǇƐŝƐ
ŽĨ WĂůĞƐƚŝŶŝĂŶ ŵŽƚŚĞƌƐ͛ ƌĞƉƌĞƐĞŶƚĂƚŝŽŶ ƐƚƌƵĐƚƵƌĞ ǁĂƐ ĞǆƉůŽƌĂƚŽƌǇ ĂŶĚ
ŝŐŶŽƌĞĚƐŽŵĞŽĨƚŚĞŝƚĞŵƐ͛ĐƌŽƐƐͲůŽĂĚŝŶŐƐ͕ĨƵƌƚŚĞƌĐŽŶĨŝƌŵĂƚŽƌǇĂŶĂůǇƐĞƐĂƌĞ
ŶĞĞĚĞĚ͘
ϵϵ
>ŝŵŝƚĂƚŝŽŶƐŝŶƐƚĂƚŝƐƚŝĐĂůĂŶĂůǇƐŝƐŝŶĐůƵĚĞƚŚĞƐŵĂůůƐĂŵƉůĞƐŝǌĞƐŝŶƌƚŝĐůĞƐ
/ ĂŶĚ ///͕ ǁŚŝĐŚ ƌĞƐƚƌĂŝŶ ŐĞŶĞƌĂůŝǌĂƚŝŽŶ ŽĨ ƚŚĞ ƌĞƐƵůƚƐ ĂŶĚ ŵĂǇ ŚĂǀĞ
ĐŽŶƚƌŝďƵƚĞĚƚŽƚŚĞůĂĐŬŽĨŽďƐĞƌǀĞĚĂƐƐŽĐŝĂƚŝŽŶƐďĞƚǁĞĞŶƐƚƵĚŝĞĚŵĂƚĞƌŶĂů
ĐŚĂƌĂĐƚĞƌŝƐƚŝĐƐĂŶĚŵŽƚŚĞƌŝŶĨĂŶƚŝŶƚĞƌĂĐƚŝŽŶƋƵĂůŝƚǇ͘
dŚĞĚŝǀĞƌƐĞƐĞƚƚŝŶŐƐĂŶĚ ƚĂƐŬƐ ŝŶǀŽůǀĞĚ ŝŶ ƚŚĞƐƚƵĚŝĞƐĚŝĚŶŽƚ ĂůůŽǁ ĨŽƌ
ĐŽŵƉĂƌŝƐŽŶŽĨƚŚĞƐƚƵĚŝĞĚƉŚĞŶŽŵĞŶĂĂĐƌŽƐƐƚŚĞĚŝĨĨĞƌĞŶƚƉĂƌƚŝĐŝƉĂŶƚƐ͕ĂŶĚ
ƚŚŝƐŝƐĂƚĂƐŬĨŽƌĨƵƚƵƌĞƐƚƵĚŝĞƐ͘ĨĨĞĐƚƐŽĨƐŽŵĞŝŵƉŽƌƚĂŶƚƌŝƐŬĨĂĐƚŽƌƐǁĞƌĞ
ŶŽƚĂƐƐĞƐƐĞĚ͕ƐƵĐŚĂƐŝŶĨĂŶƚŝŶƵƚĞƌŽƐƵďƐƚĂŶĐĞĞǆƉŽƐƵƌĞŝŶƌƚŝĐůĞ/ĂŶĚŝŶĨĂŶƚ
ĚŝƌĞĐƚĞǆƉŽƐƵƌĞƚŽǁĂƌĨĂƌĞŝŶƌƚŝĐůĞƐ//ĂŶĚ///͘>ĂƐƚůǇ͕ƚŚŝƐĚŝƐƐĞƌƚĂƚŝŽŶŽŶůǇ
ĐŽŶĐĞŶƚƌĂƚĞĚŽŶƌŝƐŬƐ͕ĂŶĚĚŝƐƌĞŐĂƌĚĞĚƚŚĞŝŵƉŽƌƚĂŶĐĞŽĨƌĞůĂƚŝŽŶƐŚŝƉƐǁŝƚŚ
ŽƚŚĞƌĐĂƌĞŐŝǀĞƌƐ;ƐƵĐŚĂƐĨĂƚŚĞƌƐ͕ƉĂƌƚŶĞƌƐ͕ĂŶĚĞǆƚĞŶĚĞĚĨĂŵŝůǇŵĞŵďĞƌƐͿ
ŽŶ ŝŶĨĂŶƚ ĚĞǀĞůŽƉŵĞŶƚ͘ &ƵƚƵƌĞ ƌĞƐĞĂƌĐŚ ƐŚŽƵůĚ ŝŶǀĞƐƚŝŐĂƚĞ ŵĂƚĞƌŶĂů ĂŶĚ
ǁŝĚĞƌĨĂŵŝůŝĂůƉƌŽƚĞĐƚŝǀĞĂŶĚƌĞƐŝůŝĞŶĐǇͲĞŶŚĂŶĐŝŶŐĐŚĂƌĂĐƚĞƌŝƐƚŝĐƐ͘
5.5 Clinical implications and directions for further studies 
5.5.1 Implications for assessing traumatized mothers’ mental 
representations, mental health, and parentinfant interactions 
ůŝŶŝĐŝĂŶƐƐŚŽƵůĚďĞĂǁĂƌĞŽĨƚŚĞƐƉĞĐŝĨŝĐĚĞǀĞůŽƉŵĞŶƚĂůƚĂƐŬƐĂŶĚĐŚĂůůĞŶŐĞƐ
ƚŚĂƚ ƚŚĞ ƚƌĂŶƐŝƚŝŽŶ ƚŽ ŵŽƚŚĞƌŚŽŽĚ ƉŽƐĞƐ ƚŽ ƚƌĂƵŵĂƚŝǌĞĚ ǁŽŵĞŶ͘ /Ŷ
ĞǀĂůƵĂƚŝŶŐ ŵĂƚĞƌŶĂů ƚƌĂƵŵĂͲƌĞůĂƚĞĚ ĚǇƐƌĞŐƵůĂƚŝŽŶ͕ ĐŽŶƐŝĚĞƌŝŶŐ ŚŽǁ ƚŚŝƐ
ĂĨĨĞĐƚƐĂŵŽƚŚĞƌ͛ƐĂďŝůŝƚǇƚŽƌĞŐƵůĂƚĞŚĞƌŝŶĨĂŶƚŝƐƉŝǀŽƚĂů͘ůŝŶŝĐŝĂŶƐƐŚŽƵůĚďĞ
ĂǁĂƌĞĂŶĚƌĞƐƉĞĐƚĨƵůŽĨĐƵůƚƵƌĂůĂŶĚĐŽŶƚĞǆƚƵĂůǀĂƌŝĂƚŝŽŶƐŝŶĐĂƌĞŐŝǀŝŶŐ͕ďƵƚ
ƚŚĞƐĞ ƐŚŽƵůĚ ŶŽƚ ƐƚĂŶĚ ŝŶ ǁĂǇ ŽĨ ŝĚĞŶƚŝĨǇŝŶŐ ĚǇƐƌĞŐƵůĂƚŝŶŐ ĨŽƌŵƐ ŽĨ
ĐĂƌĞŐŝǀŝŶŐ͘
^ĐƌĞĞŶŝŶŐ ĨŽƌ ŵŽƚŚĞƌƐ͛ ĐĂƌĞŐŝǀĞƌͲŝŶĨůŝĐƚĞĚ ĞĂƌůǇ ƚƌĂƵŵĂ ŝƐ ŝŵƉŽƌƚĂŶƚ
ĂĐƌŽƐƐ ĚŝǀĞƌƐĞ ĐŽŶƚĞǆƚƐ͘ ƐƐĞƐƐŝŶŐ ƐƵĐŚ ĞǆƉĞƌŝĞŶĐĞƐ ĂŶĚ ƌĞůĂƚĞĚ ŵĞŶƚĂů
ŚĞĂůƚŚƐǇŵƉƚŽŵƐĂůƌĞĂĚǇĂƚƚŚĞƉƌĞŶĂƚĂůƐƚĂŐĞĐŽƵůĚŚĞůƉŝŶĞĂƌůǇĚĞƚĞĐƚŝŽŶ
ŽĨǁŽŵĞŶ Ăƚ ƚŚĞ ŚŝŐŚĞƐƚ ƌŝƐŬ ĨŽƌ ĚǇƐƌĞŐƵůĂƚŝŶŐ ĐĂƌĞŐŝǀŝŶŐ͘ /Ŷ ĂĚĚŝƚŝŽŶ͕ ĂƐ
ĂĐĐƵŵƵůĂƚĞĚ ƐŽĐŝŽͲĞĐŽŶŽŵŝĐ ĚŝĨĨŝĐƵůƚŝĞƐ ƉŽƐĞ ƐĞǀĞƌĞ ƌŝƐŬƐ ƚŽ ƚŚĞ ƉƌĞͲ ĂŶĚ
ƉŽƐƚŶĂƚĂů ƉĞƌŝŽĚƐ͕ ŵŽƚŚĞƌƐ͛ ƐŝƚƵĂƚŝŽŶĂů ƐƚƌĞƐƐŽƌƐ ƐŚŽƵůĚ ďĞ ĞǀĂůƵĂƚĞĚ
ƉƌĞŶĂƚĂůůǇĂŶĚƚŚĞŵŽƐƚďƵƌĚĞŶĞĚĨĂŵŝůŝĞƐŚĞůƉĞĚƉƌŽŵƉƚůǇ͘
tĞƐƵŐŐĞƐƚƚŚĂƚ͕ŝŶĂĚĚŝƚŝŽŶƚŽĐŽŵƉůĞǆůǇͲƚƌĂƵŵĂƚŝǌĞĚŵŽƚŚĞƌƐ͛ƉƌĞͲĂŶĚ
ƉŽƐƚŶĂƚĂůŵĞŶƚĂůŚĞĂůƚŚƐǇŵƉƚŽŵƐ͕ĂǁŝĚĞƌƌĂŶŐĞŽĨŵĂƚĞƌŶĂůĚǇƐƌĞŐƵůĂƚŝŽŶ
ƐŚŽƵůĚďĞƌĞĐŽŐŶŝǌĞĚĂƐĂƌĞůĂƚŝŽŶĂůƌŝƐŬ͘dŚĞ͚ĨůŽŽĚĞĚ͛ƵŶŵŽĚƵůĂƚĞĚĂƌŽƵƐĂů
ϭϬϬ
ĂŶĚĂĨĨĞĐƚĚŝƐƉůĂǇĞĚďǇƚƌĂƵŵĂƚŝǌĞĚŵŽƚŚĞƌƐĂĐĐŽŵƉĂŶǇĚŝĂŐŶŽƐĂďůĞŵĞŶƚĂů
ŚĞĂůƚŚƐǇŵƉƚŽŵƐĂŶĚŝŵƉĂĐƚĐĂƌĞŐŝǀŝŶŐ͘/ĚĞŶƚŝĨŝĐĂƚŝŽŶŽĨƐƵďƚůĞŝŶĚŝĐĂƚŽƌƐŽĨ
ĚǇƐƌĞŐƵůĂƚŝŽŶ͕ƐƵĐŚĂƐŵĂƚĞƌŶĂůĨĞĂƌĨƵůŶĞƐƐĂŶĚŚĞůƉůĞƐƐŶĞƐƐ͕ ŝƐŶĞĞĚĞĚƚŽ
ƉƌĞǀĞŶƚ ƚƌĂŶƐŐĞŶĞƌĂƚŝŽŶĂů ƚƌĂŶƐŵŝƐƐŝŽŶ ŽĨ ƚƌĂƵŵĂ ĂŵŽŶŐ ĚǇĂĚƐ ǁŝƚŚŽƵƚ
ĂĐĐƵŵƵůĂƚĞĚƐƚƌĞƐƐŽƌƐ͘
/Ŷ ŽƌĚĞƌ ƚŽ ŐĂŝŶ Ă ǀĂůŝĚ ƵŶĚĞƌƐƚĂŶĚŝŶŐ ŽĨ ŚŽǁ ŵĂƚĞƌŶĂů ĚǇƐƌĞŐƵůĂƚŝŽŶ
ĐŽŶƚƌŝďƵƚĞƐƚŽĐĂƌĞŐŝǀŝŶŐ͕ƚƌĂƵŵĂƚŝǌĞĚŵŽƚŚĞƌƐĂŶĚƚŚĞŝƌŝŶĨĂŶƚƐƐŚŽƵůĚďĞ
ĂƐƐĞƐƐĞĚ ŶŽƚ ŽŶůǇ ŝŶ ƐƚƌƵĐƚƵƌĞĚ ƐŝƚƵĂƚŝŽŶƐ͕ ďƵƚ ĂůƐŽ ŝŶ ŶĂƚƵƌĂůŝƐƚŝĐ
ĞŶǀŝƌŽŶŵĞŶƚƐ͘ƐĐŽŵƉůĞǆůǇͲƚƌĂƵŵĂƚŝǌĞĚŵŽƚŚĞƌƐ͛ ĨƵŶĐƚŝŽŶŝŶŐĂƐ ĂƉĂƌĞŶƚ
ĐĂŶĨůƵĐƚƵĂƚĞĐŽŶƐŝĚĞƌĂďůǇ͕ĂƐƐĞƐƐŵĞŶƚŽĨƐŝƚƵĂƚŝŽŶĂů͕ƌĂƚŚĞƌƚŚĂŶƐƚĂďůĞ͕ƐĞůĨͲ
ƌĞŐƵůĂƚŝŽŶǁŽƵůĚďĞŝŶĨŽƌŵĂƚŝǀĞ;ƐĞĞ͕Ğ͘Ő͕͘ŚŽǁ͕ZĂŵ͕ŽŬĞƌ͕&ƵũŝƚĂ͕ΘůŽƌĞ͕
ϮϬϬϱ͖ <ĂƐŚĚĂŶ Θ ŽůůŝŶƐ͕ ϮϬϭϬ͖ <ƵƉƉĞŶƐ Θ sĞƌĚǇƵŶ͕ ϮϬϭϳͿ͘ KĨ ƉĂƌƚŝĐƵůĂƌ
ŝŶƚĞƌĞƐƚŝƐŚŽǁŵŽƚŚĞƌƐ͛ƐĞůĨͲƌĞŐƵůĂƚŝŽŶǀĂƌŝĞƐďĞƚǁĞĞŶĐĂƌĞŐŝǀŝŶŐĂŶĚŽƚŚĞƌ
ƐŝƚƵĂƚŝŽŶƐ͘hƐŝŶŐ ƚŚŝƐ ŝŶĨŽƌŵĂƚŝŽŶ ŝŶ ŝŶƚĞƌǀĞŶƚŝŽŶƐǁŽƵůĚƐĞƌǀĞ ƚŽĞŶŚĂŶĐĞ
ŵĂƚĞƌŶĂůƐĞůĨͲƌĞĨůĞĐƚŝŽŶ͘
/ŶĨƵƚƵƌĞƐƚƵĚŝĞƐ͕ĚŝǀĞƌƐĞŚŝŐŚͲƌŝƐŬŵŽƚŚĞƌƐƐŚŽƵůĚďĞƵƐĞĚĂƐŝŶĨŽƌŵĂŶƚƐ
ŝŶŝĚĞŶƚŝĨǇŝŶŐŐƌŽƵƉͲƐƉĞĐŝĨŝĐǀĂƌŝĂƚŝŽŶŝŶŽƌŐĂŶŝǌĂƚŝŽŶĂŶĚĚŝƐŽƌŐĂŶŝǌĂƚŝŽŶŽĨ
ĐĂƌĞŐŝǀŝŶŐ͘^ƵĐŚ ͚ĞŵŝĐ͛ ĂƉƉƌŽĂĐŚǁŽƵůĚĞŶƐƵƌĞ ƚŚĂƚƉƌĞͲĨŝǆĞĚĂƐƐƵŵƉƚŝŽŶƐ
ďĂƐĞĚŽŶ ƌĞƐĞĂƌĐŚŽŶŽƚŚĞƌŐƌŽƵƉƐŽĨŵŽƚŚĞƌƐǁŽƵůĚŶŽƚƐƚĂŶĚ ŝŶǁĂǇŽĨ
ĨŝŶĚŝŶŐ ƚŚĞŵŽƐƚ ƐĂůŝĞŶƚ ƌŝƐŬ ĂŶĚ ƌĞƐŝůŝĞŶĐĞ ĨĂĐƚŽƌƐ ŝŶ Ă ŐŝǀĞŶ ĐŽŶƚĞǆƚ ;zŝŶ͕
ϮϬϭϱͿ͘
ƐƐĞƐƐŵĞŶƚ ŽĨ ĐŽŵƉůĞǆůǇͲƚƌĂƵŵĂƚŝǌĞĚ ŵŽƚŚĞƌƐ͛ ĂƚƚĂĐŚŵĞŶƚ ĂŶĚ
ĐĂƌĞŐŝǀŝŶŐƌĞƉƌĞƐĞŶƚĂƚŝŽŶƐƐŚŽƵůĚĐŽŶĐĞŶƚƌĂƚĞŽŶŚŝŐŚͲƌŝƐŬĨĞĂƚƵƌĞƐƐƵĐŚĂƐ
,ŽƐƚŝůŝƚǇ͕ ,ĞůƉůĞƐƐŶĞƐƐ͕ &ĞĂƌĨƵůŶĞƐƐ͕ ŶŵĞƐŚŵĞŶƚ͕ ĂŶĚ ŵŽƚŝŽŶĂů
ǇƐƌĞŐƵůĂƚŝŽŶ͘dŽŽůƐƐƵĐŚĂƐƚŚĞZZ;^ůĞĞĚ͕ϮϬϭϯ͖^ůĞĞĚĞƚĂů͕͘ϮϬϭϳͿŚĂǀĞ
ďĞĞŶĚĞǀĞůŽƉĞĚ ĨŽƌ ƚŚŝƐƉƵƌƉŽƐĞ͘ƐƐĞƐƐŝŶŐ ƚŚĞĚĞŐƌĞĞŽĨ ƚŚĞ ƌŝƐŬƐ;ŝ͘Ğ͕͘Ă
ĚŝŵĞŶƐŝŽŶĂůĂƉƉƌŽĂĐŚͿŝƐůŝŬĞůǇŵŽƌĞŝŶĨŽƌŵĂƚŝǀĞƚŚĂŶĂĐĂƚĞŐŽƌŝĐĂůĂƉƉƌŽĂĐŚ
ŝŶĚĞƚĞƌŵŝŶŝŶŐƚŚĞŝƌůŝŬĞůŝŚŽŽĚŽĨĚŝƐƚƵƌďŝŶŐĐĂƌĞŐŝǀŝŶŐĂƚĂďĞŚĂǀŝŽƌĂůůĞǀĞů
;&ƌĂůĞǇ Θ ^ƉŝĞŬĞƌ͕ ϮϬϬϯ͖ ZŽŝƐŵĂŶ͕ &ƌĂůĞǇ͕ Θ ĞůƐŬǇ͕ ϮϬϬϱ͕ ^ůĞĞĚ͕ ϮϬϭϯͿ͘
/ĚĞŶƚŝĨŝĐĂƚŝŽŶŽĨƐƉĞĐŝĨŝĐƌŝƐŬƉŚĞŶŽŵĞŶĂ͕ƐƵĐŚĂƐWƌĞͲŵĞŶƚĂůŝǌŝŶŐŵŽĚĞƐ͕Žƌ
ŵŽƌĞƌĞĐĞŶƚůǇƐƵŐŐĞƐƚĞĚƚƌĂƵŵĂͲƐƉĞĐŝĨŝĐƌĞĨůĞĐƚŝǀĞĨƵŶĐƚŝŽŶŝŶŐ;ĞƌƚŚĞůŽƚĞƚ
Ăů͕͘ϮϬϭϱ͖ŶƐŝŶŬ͕ĞƌƚŚĞůŽƚ͕ĞƌŶĂǌǌĂŶŝ͕EŽƌŵĂŶĚŝŶ͕Θ&ŽŶĂŐǇ͕ϮϬϭϰͿ͕ŝƐůŝŬĞůǇ
ƚŽ ďĞŵŽƌĞ ĐůŝŶŝĐĂůůǇ ƵƐĞĨƵů ƚŚĂŶ ĂƐƐĞƐƐŵĞŶƚ ŽĨ ŐĞŶĞƌĂů ůĞǀĞů ŽĨ ƉĂƌĞŶƚĂů
ŵĞŶƚĂůŝǌŝŶŐ͘
ZĞůĂƚŝŽŶĂůĚǇƐƌĞŐƵůĂƚŝŽŶĂŵŽŶŐƚƌĂƵŵĂƚŝǌĞĚŵŽƚŚĞƌƐĂŶĚƚŚĞŝƌŝŶĨĂŶƚƐŝƐ
ůŝŬĞůǇ ďĞƐƚ ĐĂƉƚƵƌĞĚ ǁŝƚŚ ƚŽŽůƐ ƚŚĂƚ ƐƉĞĐŝĨŝĐĂůůǇ ĚĞƉŝĐƚ ƐƵĐŚ ŵĂƚĞƌŶĂů
ďĞŚĂǀŝŽƌƐ͕ ƐƵĐŚ ĂƐ ƚŚĞ ƚǇƉŝĐĂů DĂƚĞƌŶĂů ĞŚĂǀŝŽƌ /ŶƐƚƌƵŵĞŶƚ ĨŽƌ
ϭϬϭ
ƐƐĞƐƐŵĞŶƚ ĂŶĚ ůĂƐƐŝĨŝĐĂƚŝŽŶ ;D/E͖ ƌŽŶĨŵĂŶ͕ WĂƌƐŽŶƐ͕ Θ >ǇŽŶƐͲ
ZƵƚŚ͕ ϭϵϵϵͿ͘ &ƵƚƵƌĞ ƌĞƐĞĂƌĐŚ ŝƐ ŶĞĞĚĞĚ ŽŶ ƚŚĞ ĐƌŽƐƐͲĐƵůƚƵƌĂů ƉƌŽĨŝůĞƐ ŽĨ
ĚǇƐƌĞŐƵůĂƚŝŶŐĐĂƌĞŐŝǀŝŶŐďĞŚĂǀŝŽƌ͕ĂƐǁĞůůĂƐƚŚĞŝƌĐŚĂŶŐĞŝŶĐĂƌĞŐŝǀĞƌŝŶĨĂŶƚ
ŝŶƚĞƌǀĞŶƚŝŽŶƐ͘
5.5.2 Implications for relational interventions for complexly-traumatized 
mothers and their infants 
/ŶƚĞƌǀĞŶƚŝŽŶƐ ĨŽƌ ĐŽŵƉůĞǆůǇͲƚƌĂƵŵĂƚŝǌĞĚ ǁŽŵĞŶ ƐŚŽƵůĚ ƐƚĂƌƚ ĚƵƌŝŶŐ
ƉƌĞŐŶĂŶĐǇ͘ DŽƚŚĞƌƐ ǁŝƚŚ ŵƵůƚŝƉůĞ ƐƚƌĞƐƐŽƌƐ ŶĞĞĚ ƉƌŽŵƉƚ ĂŶĚ
ŵƵůƚŝĚŝƐĐŝƉůŝŶĂƌǇ ŚĞůƉ͖ ƚŚŝƐ ŶŽƚ ŽŶůǇ ĂŝĚƐ ǁŽŵĞŶ ŝŶ ƉƌĞƉĂƌĂƚŝŽŶ ĨŽƌ
ŵŽƚŚĞƌŚŽŽĚ͕ďƵƚĂůƐŽƉƌŽƚĞĐƚƐ ƚŚĞ ŝŶƵƚĞƌŽ ŝŶĨĂŶƚ ĨƌŽŵŚĂƌŵĨƵůĞĨĨĞĐƚƐŽĨ
ŵĂƚĞƌŶĂůƐƚƌĞƐƐĂŶĚŵĞŶƚĂůŚĞĂůƚŚƐǇŵƉƚŽŵƐ;ƵŶŬĞů͕^ĐŚĞƚƚĞƌ͕ΘdĂŶŶĞƌ͕
ϮϬϭϮ͖ >ĂŚƚŝ Ğƚ Ăů͕͘ ϮϬϭϳ͖DĂĚŝŐĂŶ Ğƚ Ăů͕͘ ϮϬϭϴͿ͘ ,ŝŐŚͲƌŝƐŬ ƌĞƉƌĞƐĞŶƚĂƚŝŽŶĂů
ĨĞĂƚƵƌĞƐĐĂŶĂůƐŽďĞŝĚĞŶƚŝĨŝĞĚĚƵƌŝŶŐƉƌĞŐŶĂŶĐǇ;ƌĂǁĨŽƌĚΘĞŶŽŝƚ͕ϮϬϬϵ͖
dĞƌƌǇ͕ϮϬϭϴͿ͘/ŶƚĞƌǀĞŶŝŶŐǁŝƚŚƚŚĞŵĞĂƌůǇŽŶĐŽƵůĚƉƌĞǀĞŶƚĚŝƐƚŽƌƚĞĚǁŽƌŬŝŶŐ
ŵŽĚĞůƐĨƌŽŵďĞĐŽŵŝŶŐĞƐƚĂďůŝƐŚĞĚĂƐĂŵŽƚŚĞƌ͛ƐƉĞƌŵĂŶĞŶƚǀŝĞǁŽĨŚĞƌƐĞůĨ
ĂŶĚŽĨŚĞƌĐŚŝůĚ͘
Ɛ ĐŽŵƉůĞǆůǇͲƚƌĂƵŵĂƚŝǌĞĚ ŵŽƚŚĞƌƐ ƐƵĨĨĞƌ ĨƌŽŵ ƉĞƌǀĂƐŝǀĞ ƐƚƌĞƐƐ ĂŶĚ
ĞŵŽƚŝŽŶĂů ƌĞŐƵůĂƚŝŽŶ ĚŝĨĨŝĐƵůƚŝĞƐ͕ ĞƐƚĂďůŝƐŚŝŶŐ Ă ƐĞĐƵƌĞ ĂŶĚ ƌĞŐƵůĂƚŝŶŐ
ƌĞůĂƚŝŽŶƐŚŝƉ ǁŝƚŚ ƚŚĞŵ ƐŚŽƵůĚ ďĞ ƚŚĞ ďĂƐŝƐ ĨŽƌ ĂŶǇ ŝŶƚĞƌǀĞŶƚŝŽŶ ;Ğůƚ Θ
WƵŶĂŵćŬŝ͕ϮϬϬϳ͖>ǇŽŶƐͲZƵƚŚΘ^ƉŝĞůŵĂŶ͕ϮϬϬϰͿ͘ŝǀĞƌƐĞĂƉƉƌŽĂĐŚĞƐƐƵŐŐĞƐƚ
ƚŚĂƚĂƐĞĐƵƌĞƌĞůĂƚŝŽŶƐŚŝƉĂůůŽǁƐƚŚĞŵŽƚŚĞƌƚŽŐĂŝŶƵŶĚĞƌƐƚĂŶĚŝŶŐĂďŽƵƚƚŚĞ
ŽƌŝŐŝŶƐ ĂŶĚ ĐƵƌƌĞŶƚ ĐĂƚĂůǇƐƚƐ ŽĨ ŚĞƌ ĚǇƐƌĞŐƵůĂƚŝŽŶ͕ ĂŶĚ ƚŚĂƚ ƚŚŝƐ ŝƐ Ă
ƉƌĞĐŽŶĚŝƚŝŽŶ ƚŽ ƌĞĨůĞĐƚ ŽŶ ŚĞƌ ĐĂƌĞŐŝǀŝŶŐ ĂŶĚ ƌĞůĂƚŝŽŶƐŚŝƉǁŝƚŚ ŚĞƌ ŝŶĨĂŶƚ
;ĞŶͲWŽƌĂƚŚ͕ϮϬϭϬ͖EŝũƐƐĞŶƐĞƚĂů͕͘ϮϬϭϮͿ͘ůŝŶŝĐŝĂŶƐƐŚŽƵůĚďĞĂǁĂƌĞŽĨƚŚĞ
ĚǇƐƌĞŐƵůĂƚŝŶŐ ĞĨĨĞĐƚ ŽĨ ĂĐƚŝǀĂƚŝŶŐ ŵĞŶƚĂů ƌĞƉƌĞƐĞŶƚĂƚŝŽŶƐ ĂŶĚ
ĐĂƌĞŐŝǀĞƌŝŶĨĂŶƚŝŶƚĞƌĂĐƚŝŽŶŽŶŵĂƚĞƌŶĂůĨƵŶĐƚŝŽŶŝŶŐ͕ĂŶĚŚĞůƉƚƌĂƵŵĂƚŝǌĞĚ
ŵŽƚŚĞƌƐŝŶƌĞƐƚŽƌŝŶŐƐĞůĨͲƌĞŐƵůĂƚŝŽŶ;ZƵŝƐŵćŬŝĞƚĂů͕͘ϮϬϭϲͿƉƌŝŽƌƚŽĂƚƚĞŵƉƚƐ
ƚŽ ŝŶĚƵĐĞĐŚĂŶŐĞŝŶŵĞŶƚĂůƌĞƉƌĞƐĞŶƚĂƚŝŽŶƐŽƌĐĂƌĞŐŝǀŝŶŐďĞŚĂǀŝŽƌ͘hƐĞŽĨ
ǀŝĚĞŽ ĨĞĞĚďĂĐŬ ĐĂŶ ďĞ ƉĂƌƚŝĐƵůĂƌůǇ ƵƐĞĨƵů ŝŶ ĐƌĞĂƚŝŶŐ ůĞƐƐ ĞŵŽƚŝŽŶĂůůǇͲ
ĐŚĂƌŐĞĚƐŝƚƵĂƚŝŽŶƐĨŽƌƚƌĂƵŵĂƚŝǌĞĚŵŽƚŚĞƌƐƚŽƌĞĨůĞĐƚŽŶƚŚĞŝƌŽǁŶĂŶĚƚŚĞŝƌ
ŝŶĨĂŶƚƐ͛ĞǆƉĞƌŝĞŶĐĞƐ;&ƵŬŬŝŶŬ͕dƌŝĞŶĞŬĞƌƐ͕Θ<ƌĂŵĞƌϮϬϭϭ͖^ĐŚĞĐŚƚĞƌĞƚĂů͕͘
ϮϬϬϲͿ͘
ĂƐĞĚ ŽŶ ƚŚĞ ƌĞƐƵůƚƐ ŽĨ ƚŚŝƐ ĚŝƐƐĞƌƚĂƚŝŽŶ͕ ĂŶĚ ƉƌŝŽƌ ĨŽƌŵƵůĂƚŝŽŶƐ ďǇ
ƉƐǇĐŚŽƚŚĞƌĂƉǇ ƉŝŽŶĞĞƌƐ ;Ğ͘Ő͕͘ >ŝĞďĞƌŵĂŶ Θ ǀĂŶ ,ŽƌŶ͕ ϮϬϭϭ͖ ^ĐŚĞĐŚƚĞƌ Θ
^ŚĞƌƉĂ͕ ϮϬϭϰͿ͕ ŝŶƚĞƌǀĞŶƚŝŽŶƐ ĐŽƵůĚ ĞŶŚĂŶĐĞ ĂĚĂƉƚŝǀĞ ĂŶĚ ƌĞŐƵůĂƚĞĚ
ϭϬϮ
ƌĞůĂƚŝŽŶƐŚŝƉƐďĞƚǁĞĞŶƚƌĂƵŵĂƚŝǌĞĚŵŽƚŚĞƌƐĂŶĚ ƚŚĞŝƌ ŝŶĨĂŶƚƐďǇ͗ ƌĞĚƵĐŝŶŐ
ŵŽƚŚĞƌƐ͛ ƐĞůĨͲďůĂŵĞ ĂŶĚ ƐĞŶƐĞ ŽĨ ǁŽƌƚŚůĞƐƐŶĞƐƐ͖ ƌĞĚƵĐŝŶŐ ŵŽƚŚĞƌƐ͛
ĨĞĂƌĨƵůŶĞƐƐĂŶĚŽǀĞƌͲĂƌŽƵƐĂů͖ŚĞůƉŝŶŐŵŽƚŚĞƌƐƚŽŵĂŬĞĂŐĞͲĂƉƉƌŽƉƌŝĂƚĞĂŶĚ
ďĞŶĞǀŽůĞŶƚŝŶƚĞƌƉƌĞƚĂƚŝŽŶƐŽĨƚŚĞŝƌŝŶĨĂŶƚƐ͛ĐŽŵŵƵŶŝĐĂƚŝŽŶƐ͕ĂŶĚƚŽĂĐĐĞƉƚ
ƚŚĞŝƌŽǁŶĂŐŐƌĞƐƐŝǀĞĞŵŽƚŝŽŶƐ͖ĞŶŚĂŶĐŝŶŐŵŽƚŚĞƌƐ͛ĂƐƐĞƌƚŝǀĞŶĞƐƐĂŶĚůŝŵŝƚͲ
ƐĞƚƚŝŶŐ͖ ĂŶĚ ƐƚƌŝǀŝŶŐ ƚŽ ĚŝĨĨĞƌĞŶƚŝĂƚĞ ƐĞůĨͲĂƐͲĐĂƌĞŐŝǀĞƌ ĨƌŽŵ ŽŶĞ͛Ɛ ĞĂƌůǇ
ƚƌĂƵŵĂƚŝĐĞǆƉĞƌŝĞŶĐĞƐ͕ĂŶĚ ƚŚĞ ŝŶĨĂŶƚ͛Ɛ ŝŶƚĞŶƚŝŽŶƐĨƌŽŵŽŶĞ͛ƐŽǁŶ͘dƌŝĂĚŝĐ
ĂŶĚ ǁŚŽůĞͲĨĂŵŝůǇ ŝŶƚĞƌǀĞŶƚŝŽŶƐ ĂƌĞ ŶĞĞĚĞĚ ƚŽ ĚĞĐƌĞĂƐĞ ŵĂƚĞƌŶĂů ƐƚƌĞƐƐ͕
ĞŶŚĂŶĐĞ ƚƌĞĂƚŵĞŶƚ ĞĨĨŝĐĂĐǇ ĂŶĚ ŐĞŶĞƌĂůŝǌĂƚŝŽŶ ƚŽ ƌĞĂů ůŝĨĞ͕ ƐƵƉƉŽƌƚ ĐŽͲ
ƉĂƌĞŶƚŝŶŐ͕ ĂŶĚ ƉƌŽŵŽƚĞ ŝŶĨĂŶƚƐ͛ ƐĞĐƵƌĞ ĂƚƚĂĐŚŵĞŶƚƐ ƚŽ ŽƚŚĞƌ ĐĂƌĞŐŝǀĞƌƐ
;&ĞŝŶďĞƌŐ Θ <ĂŶ͕ ϮϬϬϴ͖ WĂŶƚĞƌͲƌŝĐŬ Ğƚ Ăů͕͘ ϮϬϭϰ͖ WƵŶĂŵćŬŝ͕ YŽƵƚĂ͕ Θ
WĞůƚŽŶĞŶ͕ϮϬϭϳͿ͘dŽŵĂŝŶƚĂŝŶƚŚĞĂďŝůŝƚǇƚŽŚĞůƉƉĂƌĞŶƚƐĂŶĚŝŶĨĂŶƚƐ͕ĐůŝŶŝĐŝĂŶƐ
ƐŚŽƵůĚ ďĞ ŵŝŶĚĨƵů ŽĨ ƚŚĞ ĚǇƐƌĞŐƵůĂƚŝŶŐ ŝŵƉĂĐƚ ŽĨ ǁŽƌŬŝŶŐ ǁŝƚŚ ŚŝŐŚͲƌŝƐŬ
ĨĂŵŝůŝĞƐŽŶƚŚĞŝƌŽǁŶĞŵŽƚŝŽŶƐĂŶĚƚŚŝŶŬŝŶŐ͘
dŚĞƐƚĂƚĞŵĞŶƚƐĂďŽǀĞĂƌĞŵĂŝŶůǇĚĞƌŝǀĞĚĨƌŽŵƐƚƵĚŝĞƐŽĨƵƌŽͲŵĞƌŝĐĂŶ
ƚƌĂƵŵĂƚŝǌĞĚǁŽŵĞŶ͘DŽƌĞƌĞƐĞĂƌĐŚĂŶĚĐůŝŶŝĐĂůƵŶĚĞƌƐƚĂŶĚŝŶŐĂƌĞŶĞĞĚĞĚ
ƚŽ ŵĞĞƚ ƚŚĞ ŶĞĞĚƐ ŽĨ ǁĂƌͲĞǆƉŽƐĞĚ ŵŽƚŚĞƌƐ ĂŶĚ ƚŚĞŝƌ ĐŚŝůĚƌĞŶ ŝŶ ƚŚĞŝƌ
ƉĂƌƚŝĐƵůĂƌĐŽŶƚĞǆƚƐĂŶĚŝŶƌĞĨƵŐĞ͘dŚĞŵĂƚƚĞƌŝƐƵƌŐĞŶƚ͕ĂƐƚŚĞƌĞĂƌĞĐƵƌƌĞŶƚůǇ
ŵŽƌĞǁĂƌƚƌĂƵŵĂƐƵƌǀŝǀŽƌƐƚŚĂŶĞǀĞƌďĞĨŽƌĞ;hEZĞĨƵŐĞĞŐĞŶĐǇ͕ϮϬϭϴͲϭϵͿ͘
DŽƚŚĞƌƐůŝǀŝŶŐŝŶ͕ŽƌŽƌŝŐŝŶĂƚŝŶŐĨƌŽŵ͕ĐŽůůĞĐƚŝǀŝƐƚŝĐĐƵůƚƵƌĞƐŵŝŐŚƚƐƵĨĨĞƌĨƌŽŵ
ŵĞŶƚĂůŚĞĂůƚŚƉƌŽďůĞŵƐƐƉĞĐŝĨŝĐĂůůǇĚƵĞƚŽůŽǁƐŽĐŝĂůƐƵƉƉŽƌƚ͕ĂŶĚƚŚĞůĂĐŬ
ŽĨƐŽĐŝĂůƐƵƉƉŽƌƚĨƵƌƚŚĞƌĐŽŵƉƌŽŵŝƐĞƐƚŚĞŝƌĐĂƌĞŐŝǀŝŶŐ;&ĞůĚŵĂŶΘDĂƐĂůŚĂ͕
ϮϬϬϳ͖ WƵŶĂŵćŬŝ Ğƚ Ăů͕͘ ϮϬϬϱͿ͘ ĐĐŽƌĚŝŶŐůǇ͕ ǁĂƌͲĂĨĨĞĐƚĞĚ ŵŽƚŚĞƌƐ ŵŝŐŚƚ
ĞƐƉĞĐŝĂůůǇďĞŶĞĨŝƚ ĨƌŽŵƐƚƌĞŶŐƚŚĞŶŝŶŐŽĨ ƐŽĐŝĂů ƐƵƉƉŽƌƚ͕ ƐƵĐŚĂƐŵŽďŝůŝǌŝŶŐ
ĞǆƚĞŶĚĞĚĨĂŵŝůǇŵĞŵďĞƌƐŝŶĐŽŶĨůŝĐƚǌŽŶĞƐĂŶĚͬŽƌĞŶƌŽůůŵĞŶƚŝŶƉĞĞƌŐƌŽƵƉ
ŝŶƚĞƌǀĞŶƚŝŽŶƐ ĂĨƚĞƌŵŝŐƌĂƚŝŽŶ Žƌ ĨŽƌĐĞĚ ĚŝƐƉůĂĐĞŵĞŶƚ͘tĞ ĨƵƌƚŚĞƌ ƐƵŐŐĞƐƚ
ƚŚĂƚ ƌĞůŝĞǀŝŶŐ ǁĂƌͲĞǆƉŽƐĞĚ ŵŽƚŚĞƌƐ͛ ďƵƌĚĞŶŝŶŐ͕ ŝŶĐƌĞĂƐŝŶŐ ƚŚĞŝƌ
ƵŶĚĞƌƐƚĂŶĚŝŶŐ ŽĨ ƚŚĞŝƌ ŝŶĨĂŶƚƐ͛ ƌĞŐƵůĂƚŽƌǇ ŶĞĞĚƐ͕ ĂŶĚ ŚĞůƉ ŝŶŵĂŬŝŶŐ ůĞƐƐ
ŵĂůĞǀŽůĞŶƚŝŶƚĞƌƉƌĞƚĂƚŝŽŶƐŽĨƚŚĞŝŶĨĂŶƚƐ͛ƐŝŐŶĂůƐĐŽƵůĚƉƌĞǀĞŶƚƚŚĞŵŽƚŚĞƌƐ
ĨƌŽŵ ƚƌĂŶƐŵŝƚƚŝŶŐ ƚŚĞŝƌ ĞĂƌůǇ ĂŶĚ ůĂƚĞƌ ƚƌĂƵŵĂ ĞǆƉĞƌŝĞŶĐĞƐ ŽŶƚŽ ƚŚĞŝƌ
ĐŚŝůĚƌĞŶ͘ 
ϭϬϯ
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ƚŚŝĐĂů ƉƌŝŶĐŝƉůĞƐ ŽĨ
ƉƐǇĐŚŽůŽŐŝƐƚƐĂŶĚĐŽĚĞŽĨĐŽŶĚƵĐƚ͘tĂƐŚŝŶŐƚŽŶ͕͗ƵƚŚŽƌ͘
ŵŵĞƌŵĂŶ͕Z͘d͕͘WƵƚŶĂŵ͕&͘t͘ ͕ŚĂƌĚ͕<͘D͕͘^ƚĞǀĞŶƐ͕:͕͘ΘsĂŶ'ŝŶŬĞů͕:͘͘;ϮϬϭϮͿ͘
Wd^ ŝŶ ĚĞƉƌĞƐƐĞĚŵŽƚŚĞƌƐ ŝŶ ŚŽŵĞ ǀŝƐŝƚĂƚŝŽŶ͘WƐǇĐŚŽůŽŐŝĐĂů dƌĂƵŵĂ͗ dŚĞŽƌǇ͕
ZĞƐĞĂƌĐŚ͕WƌĂĐƚŝĐĞ͕ĂŶĚWŽůŝĐǇ͕ϰ;ϮͿ͕ϭϴϲ͘ĚŽŝ͗ϭϬ͘ϭϬϯϳͬĂϬϬϮϯϬϲϮ
ŶĚĂ͕Z͘&͘ ͕&Ğůŝƚƚŝ͕s͘:͕͘ƌĞŵŶĞƌ ͕:͘͘ ͕tĂůŬĞƌ͕:͘͕͘tŚŝƚĨŝĞůĚ͕͘,͕͘WĞƌƌǇ͕͘͕͘͘͘͘Θ
'ŝůĞƐ͕ t͘ ,͘ ;ϮϬϬϲͿ͘ dŚĞ ĞŶĚƵƌŝŶŐ ĞĨĨĞĐƚƐ ŽĨ ĂďƵƐĞ ĂŶĚ ƌĞůĂƚĞĚ ĂĚǀĞƌƐĞ
ĞǆƉĞƌŝĞŶĐĞƐ ŝŶ ĐŚŝůĚŚŽŽĚ͘ƵƌŽƉĞĂŶ ƌĐŚŝǀĞƐ ŽĨ WƐǇĐŚŝĂƚƌǇ ŶĚ ůŝŶŝĐĂů
EĞƵƌŽƐĐŝĞŶĐĞ͕Ϯϱϲ;ϯͿ͕ϭϳϰͲϭϴϲ͘ĚŽŝ͗ϭϬ͘ϭϬϬϳͬƐϬϬϰϬϲͲϬϬϱͲϬϲϮϰͲϰ
ƉƉůĞǇĂƌĚ͕<͕͘ŐĞůĂŶĚ͕͕͘ǀĂŶƵůŵĞŶ͕D͘,͕͘Θ^ƌŽƵĨĞ͕͘>͘;ϮϬϬϱͿ͘tŚĞŶŵŽƌĞŝƐŶŽƚ
ďĞƚƚĞƌ͗dŚĞƌŽůĞŽĨĐƵŵƵůĂƚŝǀĞ ƌŝƐŬ ŝŶĐŚŝůĚďĞŚĂǀŝŽƌŽƵƚĐŽŵĞƐ͘:ŽƵƌŶĂůŽĨŚŝůĚ
WƐǇĐŚŽůŽŐǇ ĂŶĚ WƐǇĐŚŝĂƚƌǇ͕ϰϲ;ϯͿ͕ ϮϯϱͲϮϰϱ͘ ĚŽŝ͗ϭϬ͘ϭϭϭϭͬũ͘ϭϰϲϵͲ
ϳϲϭϬ͘ϮϬϬϰ͘ϬϬϯϱϭ͘ǆ
ϭϬϰ
ƌŶĞƚƚ͕:͘:͘;ϮϬϬϴͿ͘dŚĞŶĞŐůĞĐƚĞĚϵϱй͗ǁŚǇŵĞƌŝĐĂŶƉƐǇĐŚŽůŽŐǇŶĞĞĚƐƚŽďĞĐŽŵĞůĞƐƐ
ŵĞƌŝĐĂŶ͘ŵĞƌŝĐĂŶWƐǇĐŚŽůŽŐŝƐƚ͕ϲϯ;ϳͿ͕ϲϬϮ͘ĚŽŝ͗ϭϬ͘ϭϬϯϳͬϬϬϬϯͲϬϲϲy͘ϲϯ͘ϳ͘ϲϬϮ
ƚŬŝŶƐŽŶ͕ >͕͘ WĂŐůŝĂ͕ ͕͘ ŽŽůďĞĂƌ͕ :͕͘ EŝĐĐŽůƐ͕ ͕͘ WĂƌŬĞƌ͕ <͘ ͕͘ Θ 'ƵŐĞƌ͕ ^͘ ;ϮϬϬϬͿ͘
ƚƚĂĐŚŵĞŶƚ ƐĞĐƵƌŝƚǇ͗  ŵĞƚĂͲĂŶĂůǇƐŝƐ ŽĨ ŵĂƚĞƌŶĂů ŵĞŶƚĂů ŚĞĂůƚŚ
ĐŽƌƌĞůĂƚĞƐ͘ůŝŶŝĐĂů WƐǇĐŚŽůŽŐǇ ZĞǀŝĞǁ͕ϮϬ;ϴͿ͕ ϭϬϭϵͲϭϬϰϬ͘ ĚŽŝ͗ ϭϬ͘ϭϬϭϲͬ^ϬϮϳϮͲ
ϳϯϱϴ;ϵϵͿϬϬϬϮϯͲϵ
ĂŐŽǌǌŝ͕ Z͘W͕͘ Θ ,ĞĂƚŚĞƌƚŽŶ͕ d͘&͘ ;ϭϵϵϰͿ͘  ŐĞŶĞƌĂů ĂƉƉƌŽĂĐŚ ƚŽ ƌĞƉƌĞƐĞŶƚŝŶŐ
ŵƵůƚŝĨĂĐĞƚĞĚƉĞƌƐŽŶĂůŝƚǇĐŽŶƐƚƌƵĐƚƐ͗ƉƉůŝĐĂƚŝŽŶƚŽƐƚĂƚĞƐĞůĨͲĞƐƚĞĞŵ͘^ƚƌƵĐƚƵƌĂů
ƋƵĂƚŝŽŶ DŽĚĞůŝŶŐ͗  DƵůƚŝĚŝƐĐŝƉůŝŶĂƌǇ :ŽƵƌŶĂů͕ ϭ;ϭͿ͕ ϯϱʹϲϳ͘
ĚŽŝ͗ϭϬ͘ϭϬϴϬͬϭϬϳϬϱϱϭϵϰϬϵϱϯϵϵϲϭ
ĂŝůĞǇ͕,͘E͕͘ĞKůŝǀĞŝƌĂ͕͘͕͘tŽůĨĞ͕s͘s͕͘ǀĂŶƐ͕͘D͕͘Θ,ĂƌƚǁŝĐŬ͕͘ ;ϮϬϭϮͿ͘dŚĞ
ŝŵƉĂĐƚ ŽĨ ĐŚŝůĚŚŽŽĚ ŵĂůƚƌĞĂƚŵĞŶƚ ŚŝƐƚŽƌǇ ŽŶ ƉĂƌĞŶƚŝŶŐ͗  ĐŽŵƉĂƌŝƐŽŶ ŽĨ
ŵĂůƚƌĞĂƚŵĞŶƚƚǇƉĞƐĂŶĚĂƐƐĞƐƐŵĞŶƚŵĞƚŚŽĚƐ͘ŚŝůĚďƵƐĞΘEĞŐůĞĐƚ͕ϯϲ;ϯͿ͕ϮϯϲͲ
Ϯϰϲ͘ĚŽŝ͗ϭϬ͘ϭϬϭϲͬũ͘ĐŚŝĂďƵ͘ϮϬϭϭ͘ϭϭ͘ϬϬϱ
ĂŬĞƌŵĂŶƐͲ<ƌĂŶĞŶďƵƌŐ͕ D͘:͕͘ Θ ǀĂŶ /:ǌĞŶĚŽŽƌŶ͕ D͘,͘ ;ϮϬϬϵͿ͘ dŚĞ ĨŝƌƐƚ ϭϬ͕ϬϬϬ ĂĚƵůƚ
ĂƚƚĂĐŚŵĞŶƚ ŝŶƚĞƌǀŝĞǁƐ͗ ŝƐƚƌŝďƵƚŝŽŶƐ ŽĨ ĂĚƵůƚ ĂƚƚĂĐŚŵĞŶƚ ƌĞƉƌĞƐĞŶƚĂƚŝŽŶƐ ŝŶ
ĐůŝŶŝĐĂůĂŶĚŶŽŶͲĐůŝŶŝĐĂůŐƌŽƵƉƐ͘ƚƚĂĐŚŵĞŶƚΘ,ƵŵĂŶĞǀĞůŽƉŵĞŶƚ ͕ϭϭ;ϯͿ͕ϮϮϯʹ
Ϯϲϯ͘ĚŽŝ͗ϭϬ͘ϭϬϴϬͬϭϰϲϭϲϳϯϬϵϬϮϴϭϰϳϲϮ
ĂůĞƌ͕Z͘͕͘ΘsŽůŬŽǁ͕E͘͘;ϮϬϬϲͿ͘ƌƵŐĂĚĚŝĐƚŝŽŶ͗dŚĞŶĞƵƌŽďŝŽůŽŐǇŽĨĚŝƐƌƵƉƚĞĚƐĞůĨͲ
ĐŽŶƚƌŽů͘ dƌĞŶĚƐ ŝŶ DŽůĞĐƵůĂƌ DĞĚŝĐŝŶĞ͕ ϭϮ;ϭϮͿ͕ ϱϱϵʹϱϲϲ͘ ĚŽŝ͗
ϭϬ͘ϭϬϭϲͬũ͘ŵŽůŵĞĚ͘ϮϬϬϲ͘ϭϬ͘ϬϬϱ
Ăůů͕:͘^͕͘Θ>ŝŶŬƐ͕W͘^͘;ϮϬϬϵͿ͘ŽƌĚĞƌůŝŶĞƉĞƌƐŽŶĂůŝƚǇĚŝƐŽƌĚĞƌĂŶĚĐŚŝůĚŚŽŽĚƚƌĂƵŵĂ͗
ĞǀŝĚĞŶĐĞ ĨŽƌ Ă ĐĂƵƐĂů ƌĞůĂƚŝŽŶƐŚŝƉ͘ƵƌƌĞŶƚ ƉƐǇĐŚŝĂƚƌǇ ƌĞƉŽƌƚƐ͕ϭϭ;ϭͿ͕ ϲϯͲϲϴ͘
ĚŽŝ͗ϭϬ͘ϭϬϬϳͬƐϭϭϵϮϬͲϬϬϵͲϬϬϭϬͲϰ
ĂŶǇĂƌĚ͕s͘>͕͘tŝůůŝĂŵƐ͕>͘D͕͘Θ^ŝĞŐĞů͕:͘͘;ϮϬϬϯͿ͘dŚĞŝŵƉĂĐƚŽĨĐŽŵƉůĞǆƚƌĂƵŵĂĂŶĚ
ĚĞƉƌĞƐƐŝŽŶ ŽŶ ƉĂƌĞŶƚŝŶŐ͗ Ŷ ĞǆƉůŽƌĂƚŝŽŶ ŽĨ ŵĞĚŝĂƚŝŶŐ ƌŝƐŬ ĂŶĚ ƉƌŽƚĞĐƚŝǀĞ
ĨĂĐƚŽƌƐ͘ŚŝůĚDĂůƚƌĞĂƚŵĞŶƚ͕ϴ;ϰͿ͕ϯϯϰͲϯϰϵ͘ĚŽŝ͗ϭϬ͘ϭϭϳϳͬϭϬϳϳϱϱϵϱϬϯϮϱϳϭϬϲ
ĂƌĂǌǌŽŶĞ͕E͕͘^ĂŶƚŽƐ͕/͕͘DĐ'ŽǁĂŶ͕:͘ ͕ΘŽŶĂŐŚĂǇͲ^ƉŝƌĞ͕͘;ϮϬϭϵͿ͘dŚĞůŝŶŬƐďĞƚǁĞĞŶ
ĂĚƵůƚĂƚƚĂĐŚŵĞŶƚĂŶĚƉŽƐƚͲƚƌĂƵŵĂƚŝĐƐƚƌĞƐƐ͗ƐǇƐƚĞŵĂƚŝĐƌĞǀŝĞǁ͘WƐǇĐŚŽůŽŐǇĂŶĚ
WƐǇĐŚŽƚŚĞƌĂƉǇ͗ dŚĞŽƌǇ ͕ ZĞƐĞĂƌĐŚ ĂŶĚ WƌĂĐƚŝĐĞ͕ ϵϮ;ϭͿ͕ ϭϯϭͲϭϰϳ͘
ĚŽŝ͗ϭϬ͘ϭϭϭϭͬƉĂƉƚ͘ϭϮϭϴϭ
ĂƌŬĞƌ͕͘͕͘:ĂĨĨĞĞ ͕^͘Z͘ ͕hŚĞƌ ͕Z͕͘ΘDĂƵŐŚĂŶ ͕͘;ϮϬϭϭͿ͘dŚĞĐŽŶƚƌŝďƵƚŝŽŶŽĨƉƌĞŶĂƚĂů
ĂŶĚ ƉŽƐƚŶĂƚĂů ŵĂƚĞƌŶĂů ĂŶǆŝĞƚǇ ĂŶĚ ĚĞƉƌĞƐƐŝŽŶ ƚŽ ĐŚŝůĚ ŵĂůĂĚũƵƐƚŵĞŶƚ͘
ĞƉƌĞƐƐŝŽŶĂŶĚŶǆŝĞƚǇ͕Ϯϴ;ϴͿ͕ϲϵϲͲϳϬϮ͘ĚŽŝ͗ϭϬ͘ϭϬϬϮͬĚĂ͘ϮϬϴϱϲ
ĂƌŽŶĞ͕>͘;ϮϬϬϯͿ͘ĞǀĞůŽƉŵĞŶƚĂůƉƌŽƚĞĐƚŝǀĞĂŶĚƌŝƐŬĨĂĐƚŽƌƐ ŝŶďŽƌĚĞƌůŝŶĞƉĞƌƐŽŶĂůŝƚǇ
ĚŝƐŽƌĚĞƌ͗ƐƚƵĚǇƵƐŝŶŐ ƚŚĞĚƵůƚƚƚĂĐŚŵĞŶƚ /ŶƚĞƌǀŝĞǁ͘ƚƚĂĐŚŵĞŶƚΘ,ƵŵĂŶ
ĞǀĞůŽƉŵĞŶƚ͕ϱ;ϭͿ͕ϲϰʹϳϳ͘ĚŽŝ͗ϭϬ͘ϭϬϴϬͬϭϰϲϭϲϳϯϬϯϭϬϬϬϬϳϴϲϯϰ
ĂƚĞŵĂŶ͕͘t͕͘Θ&ŽŶĂŐǇ͕W͘;ĚƐ͘Ϳ͘;ϮϬϭϮͿ͘,ĂŶĚďŽŽŬŽĨŵĞŶƚĂůŝǌŝŶŐŝŶŵĞŶƚĂůŚĞĂůƚŚ
ƉƌĂĐƚŝĐĞ͘tĂƐŚŝŶŐƚŽŶ͕͗ŵĞƌŝĐĂŶWƐǇĐŚŝĂƚƌŝĐWƵďůŝƐŚŝŶŐ͘
ĞĞďĞ͕ ͘ ;ϮϬϬϬͿ͘ ŽͲĐŽŶƐƚƌƵĐƚŝŶŐ ŵŽƚŚĞƌʹŝŶĨĂŶƚ ĚŝƐƚƌĞƐƐ͗ dŚĞ ŵŝĐƌŽƐǇŶĐŚƌŽŶǇ ŽĨ
ŵĂƚĞƌŶĂů ŝŵƉŝŶŐĞŵĞŶƚ ĂŶĚ ŝŶĨĂŶƚ ĂǀŽŝĚĂŶĐĞ ŝŶ ƚŚĞ ĨĂĐĞͲƚŽͲĨĂĐĞ
ĞŶĐŽƵŶƚĞƌ͘WƐǇĐŚŽĂŶĂůǇƚŝĐ/ŶƋƵŝƌǇ͕ϮϬ;ϯͿ͕ϰϮϭͲϰϰϬ͘
ϭϬϱ
ĞĞďĞ͕͕͘Θ>ĂĐŚŵĂŶŶ͕&͘D͘;ϭϵϵϴͿ͘ŽͲĐŽŶƐƚƌƵĐƚŝŶŐ ŝŶŶĞƌĂŶĚ ƌĞůĂƚŝŽŶĂůƉƌŽĐĞƐƐĞƐ͗
^ĞůĨͲ ĂŶĚ ŵƵƚƵĂů ƌĞŐƵůĂƚŝŽŶ ŝŶ ŝŶĨĂŶƚ ƌĞƐĞĂƌĐŚ ĂŶĚ ĂĚƵůƚ ƚƌĞĂƚŵĞŶƚ͘
WƐǇĐŚŽĂŶĂůǇƚŝĐWƐǇĐŚŽůŽŐǇ͕ϭϱ;ϰͿ͕ϰϴϬͲϱϭϲ͘ĚŽŝ͗ϭϬ͘ϭϬϯϳͬϬϳϯϲͲϵϳϯϱ͘ϭϱ͘ϰ͘ϰϴϬ
ĞĞŐŚůǇ͕ D͘ ͕ &ƌĂŶŬ͕ ͘͕͘ ZŽƐĞͲ:ĂĐŽďƐ͕ Z͕͘ ĂďƌĂů͕ ,͕͘ Θ dƌŽŶŝĐŬ͕ ͘ ;ϮϬϬϯͿ͘ >ĞǀĞů ŽĨ
ƉƌĞŶĂƚĂů ĐŽĐĂŝŶĞ ĞǆƉŽƐƵƌĞ ĂŶĚ ŝŶĨĂŶƚʹĐĂƌĞŐŝǀĞƌ ĂƚƚĂĐŚŵĞŶƚ ďĞŚĂǀŝŽƌ͘
EĞƵƌŽƚŽǆŝĐŽůŽŐǇ ĂŶĚ dĞƌĂƚŽůŽŐǇ͕ Ϯϱ;ϭͿ͕ Ϯϯʹ ϯϴ͘ ĚŽŝ͗ϭϬ͘ϭϬϭϲͬ^ϬϴϵϮͲ
ϬϯϲϮ;ϬϮͿϬϬϯϮϯͲϵ
ĞůƐŬǇ͕:͘;ϮϬϬϴͿ͘tĂƌ͕ƚƌĂƵŵĂĂŶĚĐŚŝůĚƌĞŶΖƐĚĞǀĞůŽƉŵĞŶƚ͗KďƐĞƌǀĂƚŝŽŶƐĨƌŽŵĂŵŽĚĞƌŶ
ĞǀŽůƵƚŝŽŶĂƌǇ ƉĞƌƐƉĞĐƚŝǀĞ͘/ŶƚĞƌŶĂƚŝŽŶĂů :ŽƵƌŶĂů ŽĨ ĞŚĂǀŝŽƌĂů
ĞǀĞůŽƉŵĞŶƚ͕ϯϮ;ϰͿ͕ϮϲϬͲϮϳϭ͘ĚŽŝ͗ϭϬ͘ϭϭϳϳͬϬϭϲϱϬϮϱϰϬϴϬϵϬϵϲϵ
Ğůƚ͕ Z͘ ;ϮϬϭϯͿ͘DŽƚŚĞƌͲŝŶĨĂŶƚ WƐǇĐŚŽƚŚĞƌĂƉǇ 'ƌŽƵƉƐ ĂŵŽŶŐ ƌƵŐͲďƵƐŝŶŐDŽƚŚĞƌƐͲ
WƌĞǀĞŶƚŝŶŐ /ŶƚĞƌŐĞŶĞƌĂƚŝŽŶĂů EĞŐĂƚŝǀĞ dƌĂŶƐŵŝƐƐŝŽŶ ;ĚŽĐƚŽƌĂů ĚŝƐƐĞƌƚĂƚŝŽŶͿ͘
ZĞƚƌŝĞǀĞĚ ĨƌŽŵ͗ ŚƚƚƉƐ͗ͬͬƚƌĞƉŽ͘ƚƵŶŝ͘ĨŝͬďŝƚƐƚƌĞĂŵͬŚĂŶĚůĞͬϭϬϬϮϰͬϲϳϵϲϳͬϵϳϴͲϵϱϭͲ
ϰϰͲϵϬϬϲͲϰ͘ƉĚĨ͍ƐĞƋƵĞŶĐĞсϭΘŝƐůůŽǁĞĚсǇ
Ğůƚ͕ Z͘,͕͘ &ůǇŬƚ͕ D͕͘ WƵŶĂŵćŬŝ͕ Z͘ ͕ WĂũƵůŽ͕ D͕͘ WŽƐĂ͕ d͕͘ Θ dĂŵŵŝŶĞŶ͕ d͘ ;ϮϬϭϮͿ͘
WƐǇĐŚŽƚŚĞƌĂƉǇŐƌŽƵƉƐĂŶĚŝŶĚŝǀŝĚƵĂůƐƵƉƉŽƌƚƚŽĞŶŚĂŶĐĞŵĞŶƚĂůŚĞĂůƚŚĂŶĚĞĂƌůǇ
ĚǇĂĚŝĐŝŶƚĞƌĂĐƚŝŽŶĂŵŽŶŐĚƌƵŐͲĂďƵƐŝŶŐŵŽƚŚĞƌƐ͘/ŶĨĂŶƚDĞŶƚĂů,ĞĂůƚŚ:ŽƵƌŶĂů͕
ϯϯ;ϱͿ͕ϱϮϬʹϱϯϰ͘ĚŽŝ͗ϭϬ͘ϭϬϬϮͬŝŵŚũ͘Ϯϭϯϰϴ
Ğůƚ͕Z͘ ͕ΘWƵŶĂŵćŬŝ ͕Z͘>͘;ϮϬϬϳͿ͘DŽƚŚĞƌʹŝŶĨĂŶƚŐƌŽƵƉƉƐǇĐŚŽƚŚĞƌĂƉǇĂƐĂŶŝŶƚĞŶƐŝǀĞ
ƚƌĞĂƚŵĞŶƚ ŝŶ ĞĂƌůǇ ŝŶƚĞƌĂĐƚŝŽŶ ĂŵŽŶŐ ŵŽƚŚĞƌƐ ǁŝƚŚ ƐƵďƐƚĂŶĐĞ ĂďƵƐĞ
ƉƌŽďůĞŵƐ͘:ŽƵƌŶĂů ŽĨ ŚŝůĚ WƐǇĐŚŽƚŚĞƌĂƉǇ͕ϯϯ;ϮͿ͕ ϮϬϮͲϮϮϬ͘
ĚŽŝ͗ϭϬ͘ϭϬϴϬͬϬϬϳϱϰϭϳϬϳϬϭϰϯϳϬϵϲ
Ğůƚ͕ Z͘,͕͘ WƵŶĂŵćŬŝ͕ Z͕͘ WĂũƵůŽ͕ D͕͘ WŽƐĂ͕ d͕͘ Θ dĂŵŵŝŶĞŶ͕ d͘ ;ϮϬϬϵͿ͘ dƌĂŶƐŝƚŝŽŶ ƚŽ
ƉĂƌĞŶƚŚŽŽĚ ĂŵŽŶŐ ĚƌƵŐ ĂďƵƐŝŶŐ ŵŽƚŚĞƌƐ͗ ^ƚƌĞƐƐŽƌƐ͕ ƐƵƉƉŽƌƚƐ͕ ĐŽƉŝŶŐ ĂŶĚ
ŵĞŶƚĂůŚĞĂůƚŚ͘:ŽƵƌŶĂůŽĨWƌĞŶĂƚĂůΘWĞƌŝŶĂƚĂůWƐǇĐŚŽůŽŐǇΘ,ĞĂůƚŚ͕Ϯϰ;ϭͿ͕Ϯϳ͘
ĞŶĞĚŝĐƚ͕D͘/͕͘WĂŝŶĞ ͕>͘>͕͘WĂŝŶĞ͕>͘͕͘ƌĂŶĚƚ͕͕͘Θ^ƚĂůůŝŶŐƐ͕Z͘;ϭϵϵϵͿ͘dŚĞĂƐƐŽĐŝĂƚŝŽŶ
ŽĨ ĐŚŝůĚŚŽŽĚ ƐĞǆƵĂů ĂďƵƐĞ ǁŝƚŚ ĚĞƉƌĞƐƐŝǀĞ ƐǇŵƉƚŽŵƐ ĚƵƌŝŶŐ ƉƌĞŐŶĂŶĐǇ͕ ĂŶĚ
ƐĞůĞĐƚĞĚ ƉƌĞŐŶĂŶĐǇ ŽƵƚĐŽŵĞƐ͘ŚŝůĚ ďƵƐĞ Θ EĞŐůĞĐƚ͕Ϯϯ;ϳͿ͕ ϲϱϵͲϲϳϬ͘
ĚŽŝ͗ϭϬ͘ϭϬϭϲͬ^ϬϭϰϱͲϮϭϯϰ;ϵϵͿϬϬϬϰϬͲy
ĞŶͲWŽƌĂƚŚ͕͘͘;ϮϬϭϬͿ͘ŝĂůĞĐƚŝĐĂůďĞŚĂǀŝŽƌƚŚĞƌĂƉǇĂƉƉůŝĞĚƚŽƉĂƌĞŶƚƐŬŝůůƐƚƌĂŝŶŝŶŐ ͗
ĚũƵŶĐƚŝǀĞƚƌĞĂƚŵĞŶƚĨŽƌƉĂƌĞŶƚƐǁŝƚŚĚŝĨĨŝĐƵůƚŝĞƐ ŝŶĂĨĨĞĐƚƌĞŐƵůĂƚŝŽŶ͘ŽŐŶŝƚŝǀĞ
ĂŶĚĞŚĂǀŝŽƌĂůWƌĂĐƚŝĐĞ͕ϭϳ;ϰͿ͕ϰϱϴͲϰϲϱ͘ĚŽŝ͗ϭϬ͘ϭϬϭϲͬũ͘ĐďƉƌĂ͘ϮϬϬϵ͘Ϭϳ͘ϬϬϱ
ĞƌŐŝŶŬ͕s͕͘<ŽŽŝƐƚƌĂ͕>͕͘>ĂŵďƌĞŐƐƚĞͲǀĂŶĚĞŶĞƌŐ͕D͘W͕͘tŝũŶĞŶ͕,͕͘ƵŶĞǀŝĐŝƵƐ͕Z͕͘ǀĂŶ
ĂĂƌ͕͕͘ΘWŽƉ͕s͘;ϮϬϭϭͿ͘sĂůŝĚĂƚŝŽŶŽĨƚŚĞĚŝŶďƵƌŐŚĞƉƌĞƐƐŝŽŶ^ĐĂůĞĚƵƌŝŶŐ
ƉƌĞŐŶĂŶĐǇ͘:ŽƵƌŶĂůŽĨWƐǇĐŚŽƐŽŵĂƚŝĐZĞƐĞĂƌĐŚ͕ϳϬ;ϰͿ͕ϯϴϱʹϯϴϵ͘
ĞƌŶŝĞƌ ͕ ͕͘ ĂƌůƐŽŶ͕ ^͘ D͘ ͕ Θ tŚŝƉƉůĞ͕ E͘ ;ϮϬϭϬͿ͘ &ƌŽŵ ĞǆƚĞƌŶĂů ƌĞŐƵůĂƚŝŽŶ ƚŽ ƐĞůĨͲ
ƌĞŐƵůĂƚŝŽŶ͗ ĂƌůǇ ƉĂƌĞŶƚŝŶŐ ƉƌĞĐƵƌƐŽƌƐ ŽĨ ǇŽƵŶŐ ĐŚŝůĚƌĞŶ͛Ɛ ĞǆĞĐƵƚŝǀĞ
ĨƵŶĐƚŝŽŶŝŶŐ͘ŚŝůĚ ĞǀĞůŽƉŵĞŶƚ͕ϴϭ;ϭͿ͕ ϯϮϲͲϯϯϵ͘ ĚŽŝ͗ ϭϬ͘ϭϭϭϭͬũ͘ϭϰϲϳͲ
ϴϲϮϰ͘ϮϬϬϵ͘Ϭϭϯϵϳ͘ǆ
ĞƌƚŚĞůŽƚ͕E͘ ͕ŶƐŝŶŬ ͕<͘ ͕ĞƌŶĂǌǌĂŶŝ ͕K͘ ͕EŽƌŵĂŶĚŝŶ ͕>͘ ͕>ƵǇƚĞŶ͕W͘ ͕Θ&ŽŶĂŐǇ͕W͘;ϮϬϭϱͿ͘
ŝŶƚĞƌŐĞŶĞƌĂƚŝŽŶĂůƚƌĂŶƐŵŝƐƐŝŽŶŽĨĂƚƚĂĐŚŵĞŶƚŝŶĂďƵƐĞĚĂŶĚŶĞŐůĞĐƚĞĚŵŽƚŚĞƌƐ͗
dŚĞƌŽůĞŽĨƚƌĂƵŵĂͲƐƉĞĐŝĨŝĐƌĞĨůĞĐƚŝǀĞĨƵŶĐƚŝŽŶŝŶŐ͘/ŶĨĂŶƚDĞŶƚĂů,ĞĂůƚŚ:ŽƵƌŶĂů͕
ϯϲ;ϮͿ͕ϮϬϬͲϮϭϮ͘ĚŽŝ͗ϭϬ͘ϭϬϬϮͬŝŵŚũ͘Ϯϭϰϵϵ
ϭϬϲ
ŚĂǀŶĂŐƌŝ͕E͘W͕͘Θ'ŽŶǌĂůĞǌͲDĞŶĂ͕:͘;ϭϵϵϳͿ͘dŚĞĐƵůƚƵƌĂůĐŽŶƚĞǆƚŽĨŝŶĨĂŶƚĐĂƌĞŐŝǀŝŶŐ ͘
ŚŝůĚŚŽŽĚĚƵĐĂƚŝŽŶ͕ϳϰ;ϭͿ͕ϮͲϴ͘ĚŽŝ͗ϭϬ͘ϭϬϴϬͬϬϬϬϵϰϬϱϲ͘ϭϵϵϳ͘ϭϬϱϮϭϵϬϲ
ŝƌŝŶŐĞŶ͕ ͘ ;ϮϬϬϬͿ͘ ŵŽƚŝŽŶĂů ĂǀĂŝůĂďŝůŝƚǇ͗ ŽŶĐĞƉƚƵĂůŝǌĂƚŝŽŶ ĂŶĚ ƌĞƐĞĂƌĐŚ
ĨŝŶĚŝŶŐƐ͘ŵĞƌŝĐĂŶ:ŽƵƌŶĂůŽĨKƌƚŚŽƉƐǇĐŚŝĂƚƌǇ͕ϳϬ;ϭͿ͕ϭϬϰͲϭϭϰ͘
ŝƌŝŶŐĞŶ͕͘;ϮϬϬϴͿ͘dŚĞŵŽƚŝŽŶĂůǀĂŝůĂďŝůŝƚǇ;ͿƐĐĂůĞƐŵĂŶƵĂů;ϰƚŚĞĚ͘Ϳ͘hŶƉƵďůŝƐŚĞĚ
ŵĂŶƵƐĐƌŝƉƚ͘ ŽƵůĚĞƌ͕ K͗ /ŶƚĞƌŶĂƚŝŽŶĂů ĞŶƚĞƌ ĨŽƌ ǆĐĞůůĞŶĐĞ ŝŶ ŵŽƚŝŽŶĂů
ǀĂŝůĂďŝůŝƚǇ͘
ŝƌŝŶŐĞŶ͕͕͘DĂƚŚĞŶǇ͕͕͘ƌĞƚŚĞƌƚŽŶ͕ /͕͘ZĞŶŽƵĨ͕͘ ͕Θ^ŚĞƌŵĂŶ͕D͘ ;ϮϬϬϬͿ͘DĂƚĞƌŶĂů
ƌĞƉƌĞƐĞŶƚĂƚŝŽŶŽĨƚŚĞƐĞůĨĂƐƉĂƌĞŶƚ͗ŽŶŶĞĐƚŝŽŶƐǁŝƚŚŵĂƚĞƌŶĂůƐĞŶƐŝƚŝǀŝƚǇĂŶĚ
ŵĂƚĞƌŶĂů ƐƚƌƵĐƚƵƌŝŶŐ͘ƚƚĂĐŚŵĞŶƚ Θ ,ƵŵĂŶ ĞǀĞůŽƉŵĞŶƚ͕Ϯ;ϮͿ͕ ϮϭϴͲϮϯϮ͘
ĚŽŝ͗ϭϬ͘ϭϬϴϬͬϭϰϲϭϲϳϯϬϬϱϬϬϴϱϱϳϮ
ŝƌŝŶŐĞŶ͕͕͘sůŝĞŐĞŶ͕E͕͘ŝũƚƚĞďŝĞƌ͕W͕͘ΘůƵĐŬĞƌƐ͕'͘;ϮϬϬϮͿ͘dŚĞŵŽƚŝŽŶĂůǀĂŝůĂďŝůŝƚǇ
^ĞůĨͲZĞƉŽƌƚ͘ZĞƚƌŝĞǀĞĚĨƌŽŵŚƚƚƉ͗ͬͬǁǁǁ͘ĞŵŽƚŝŽŶĂůĂǀĂŝůĂďŝůŝƚǇ͘ĐŽŵ
ŽĞŝũĞ͕,͘;ϮϬϬϮͿ͘ƉƵƌƉŽƐĞĨƵůĂƉƉƌŽĂĐŚ ƚŽ ƚŚĞĐŽŶƐƚĂŶƚĐŽŵƉĂƌĂƚŝǀĞŵĞƚŚŽĚŝŶ ƚŚĞ
ĂŶĂůǇƐŝƐ ŽĨ ƋƵĂůŝƚĂƚŝǀĞ ŝŶƚĞƌǀŝĞǁƐ͘ YƵĂůŝƚǇ ĂŶĚ YƵĂŶƚŝƚǇ͕ ϯϲ;ϰͿ͕ ϯϵϭʹϰϬϵ͘
ĚŽŝ͗ϭϬ͘ϭϬϮϯͬ͗ϭϬϮϬϵϬϵϱϮϵϰϴϲ
ŽŶĂŶŶŽ͕ '͘ ͕͘ ΘDĂŶĐŝŶŝ͕ ͘ ͘ ;ϮϬϭϮͿ͘ ĞǇŽŶĚ ƌĞƐŝůŝĞŶĐĞ ĂŶĚ Wd^͗DĂƉƉŝŶŐ ƚŚĞ
ŚĞƚĞƌŽŐĞŶĞŝƚǇŽĨƌĞƐƉŽŶƐĞƐƚŽƉŽƚĞŶƚŝĂůƚƌĂƵŵĂ͘WƐǇĐŚŽůŽŐŝĐĂůdƌĂƵŵĂ͗dŚĞŽƌǇ ͕
ZĞƐĞĂƌĐŚ͕WƌĂĐƚŝĐĞ͕ĂŶĚWŽůŝĐǇ͕ϰ;ϭͿ͕ϳϰͲϴϯ͘ĚŽŝ͗ϭϬ͘ϭϬϯϳͬĂϬϬϭϳϴϮϵ
ŽƌŐ͕'͘;ϭϵϴϮͿ͘ĐĂƚĞŐŽƌǇƐĐĂůĞǁŝƚŚƌĂƚŝŽƉƌŽƉĞƌƚŝĞƐĨŽƌŝŶƚĞƌŵŽĚĂůĂŶĚŝŶƚĞƌŝŶĚŝǀŝĚƵĂů
ĐŽŵƉĂƌͲŝƐŽŶƐ͘/Ŷ,͘'͘'ĞŝƐƐůĞƌ͕ΘW͘WĞƚǌŽůĚ;ĚƐ͘Ϳ ͕WƐǇĐŚŽƉŚǇƐŝĐĂů:ƵĚŐŵĞŶƚŶĚ
dŚĞ WƌŽĐĞƐƐ KĨ WĞƌĐĞƉƚŝŽŶ ;ƉƉ͘ ϮϱʹϯϰͿ͘ ĞƌůŝŶ͗ ĞƵƚƐĐŚĞƌ sĞƌůĂŐ ĚĞƌ
tŝƐƐĞŶƐĐŚĂĨƚĞŶ͘
ŽƌĞůůŝ͕ :͘>͕͘ 'ŽƐŚŝŶ͕ >͕͘ :ŽĞƐƚů͕ ^͕͘ ůĂƌŬ͕ :͕͘ Θ ǇƌŶĞ͕ D͘t͘ ;ϮϬϭϬͿ͘ ƚƚĂĐŚŵĞŶƚ
ŽƌŐĂŶŝǌĂƚŝŽŶŝŶĂƐĂŵƉůĞŽĨŝŶĐĂƌĐĞƌĂƚĞĚŵŽƚŚĞƌƐ͗ŝƐƚƌŝďƵƚŝŽŶŽĨĐůĂƐƐŝĨŝĐĂƚŝŽŶƐ
ĂŶĚ ĂƐƐŽĐŝĂƚŝŽŶƐ ǁŝƚŚ ƐƵďƐƚĂŶĐĞ ĂďƵƐĞ ŚŝƐƚŽƌǇ͕ ĚĞƉƌĞƐƐŝǀĞ ƐǇŵƉƚŽŵƐ͕
ƉĞƌĐĞƉƚŝŽŶƐŽĨƉĂƌĞŶƚŝŶŐĐŽŵƉĞƚĞŶĐǇĂŶĚƐŽĐŝĂůƐƵƉƉŽƌƚ͘ƚƚĂĐŚŵĞŶƚΘ,ƵŵĂŶ
ĞǀĞůŽƉŵĞŶƚ͕ϭϮ;ϰͿ͕ϯϱϱʹϯϳϰ͘ĚŽŝ͗ϭϬ͘ϭϬϴϬͬϭϰϲϭϲϳϯϬϵϬϯϰϭϲϵϳϭ
ŽƐƋƵĞƚŶůŽǁ͕D͕͘ŐĞůĂŶĚ͕͕͘ĂƌůƐŽŶ͕͕͘ůŽŽĚ͕͕͘ΘtƌŝŐŚƚ͕Z͘:͘;ϮϬϭϰͿ͘DŽƚŚĞƌͲ
ŝŶĨĂŶƚĂƚƚĂĐŚŵĞŶƚĂŶĚƚŚĞŝŶƚĞƌŐĞŶĞƌĂƚŝŽŶĂůƚƌĂŶƐŵŝƐƐŝŽŶŽĨƉŽƐƚƚƌĂƵŵĂƚŝĐƐƚƌĞƐƐ
ĚŝƐŽƌĚĞƌ͘ ĞǀĞůŽƉŵĞŶƚ ĂŶĚ WƐǇĐŚŽƉĂƚŚŽůŽŐǇ͕ Ϯϲ;ϭͿ͕ ϰϭͲϲϱ͘
ĚŽŝ͗ϭϬ͘ϭϬϭϳͬ^ϬϵϱϰϱϳϵϰϭϯϬϬϬϱϭϱ
ŽƐƋƵĞƚŶůŽǁ͕D͕͘<ƵůůŽǁĂƚǌ͕͕͘^ƚĂƵĚĞŶŵĂǇĞƌ͕:͕͘^ƉĂƐŽũĞǀŝĐ͕:͕͘Zŝƚǌ͕d͕͘ΘtƌŝŐŚƚ͕Z͘
:͘;ϮϬϬϵͿ͘ƐƐŽĐŝĂƚŝŽŶƐŽĨŵĂƚĞƌŶĂůůŝĨĞƚŝŵĞƚƌĂƵŵĂĂŶĚƉĞƌŝŶĂƚĂůƚƌĂƵŵĂƚŝĐƐƚƌĞƐƐ
ƐǇŵƉƚŽŵƐ ǁŝƚŚ ŝŶĨĂŶƚ ĐĂƌĚŝŽƌĞƐƉŝƌĂƚŽƌǇ ƌĞĂĐƚŝǀŝƚǇ ƚŽ ƉƐǇĐŚŽůŽŐŝĐĂů ĐŚĂůůĞŶŐĞ͘
WƐǇĐŚŽƐŽŵĂƚŝĐDĞĚŝĐŝŶĞ͕ϳϭ;ϲͿ͕ϲϬϳͲϲϭϰ͘ĚŽŝ͗ϭϬ͘ϭϬϵϳͬW^z͘ϬďϬϭϯĞϯϭϴϭĂĚϭĐϴď
ŽǁůďǇ͕ :͘ ;ϭϵϲϵͬϭϵϴϮͿ͘ ƚƚĂĐŚŵĞŶƚ ĂŶĚ ůŽƐƐ͗ sŽů͘ ϭ͘ ƚƚĂĐŚŵĞŶƚ͘ EĞǁ zŽƌŬ͗ ĂƐŝĐ
ŽŽŬƐ͘
ŽǁůďǇ͕:͘;ϭϵϳϯͿ͘ƚƚĂĐŚŵĞŶƚĂŶĚůŽƐƐ͗sŽů͘Ϯ͘^ ĞƉĂƌĂƚŝŽŶ͗ŶǆŝĞƚǇĂŶĚĂŶŐĞƌ͘EĞǁzŽƌŬ͗
ĂƐŝĐŽŽŬƐ͘
ƌĂŶĚ͕^͘Z͕͘ƌĞŶŶĂŶ͕W͘͕͘EĞǁƉŽƌƚ͕͘:͕͘^ŵŝƚŚ͕͘<͕͘tĞŝƐƐ͕d͕͘Θ^ƚŽǁĞ͕͘E͘;ϮϬϭϬͿ͘
dŚĞŝŵƉĂĐƚŽĨŵĂƚĞƌŶĂůĐŚŝůĚŚŽŽĚĂďƵƐĞŽŶŵĂƚĞƌŶĂůĂŶĚŝŶĨĂŶƚ,WĂǆŝƐĨƵŶĐƚŝŽŶ
ŝŶ ƚŚĞ ƉŽƐƚƉĂƌƚƵŵ ƉĞƌŝŽĚ͘ WƐǇĐŚŽŶĞƵƌŽĞŶĚŽĐƌŝŶŽůŽŐǇ͕ ϯϱ;ϱͿ͕ ϲϴϲͲϲϵϯ͘
ĚŽŝ͗ϭϬ͘ϭϬϭϲͬũ͘ƉƐǇŶĞƵĞŶ͘ϮϬϬϵ͘ϭϬ͘ϬϬϵ
ϭϬϳ
ƌĂŶĚ͕^͘Z͕͘ŶŐĞů͕^͘D͕͘ĂŶĨŝĞůĚ͕Z͘>͘ΘzĞŚƵĚĂ͕Z͘;ϮϬϬϲͿ͘dŚĞĞĨĨĞĐƚŽĨŵĂƚĞƌŶĂůWd^
ĨŽůůŽǁŝŶŐ ŝŶ ƵƚĞƌŽ ƚƌĂƵŵĂ ĞǆƉŽƐƵƌĞ ŽŶ ďĞŚĂǀŝŽƌ ĂŶĚ ƚĞŵƉĞƌĂŵĞŶƚ ŝŶ ƚŚĞ ϵͲ
ŵŽŶƚŚͲŽůĚ ŝŶĨĂŶƚ͘ŶŶĂůƐŽĨ ƚŚĞEĞǁzŽƌŬĐĂĚĞŵǇŽĨ^ĐŝĞŶĐĞƐ͕ϭϬϳϭ;ϭͿ͕ϰϱϰʹ
ϰϱϴ͘ĚŽŝ͗ϭϬ͘ϭϭϵϲͬĂŶŶĂůƐ͘ϭϯϲϰ͘Ϭϰϭ
ƌŝĚŐĞƚƚ͕͘:͕͘Ƶƌƚ͕E͘D͕͘ĚǁĂƌĚƐ͕͘^ ͕͘ΘĞĂƚĞƌͲĞĐŬĂƌĚ͕<͘;ϮϬϭϱͿ͘/ŶƚĞƌŐĞŶĞƌĂƚŝŽŶĂů
ƚƌĂŶƐŵŝƐƐŝŽŶ ŽĨ ƐĞůĨͲƌĞŐƵůĂƚŝŽŶ͗  ŵƵůƚŝĚŝƐĐŝƉůŝŶĂƌǇ ƌĞǀŝĞǁ ĂŶĚ ŝŶƚĞŐƌĂƚŝǀĞ
ĐŽŶĐĞƉƚƵĂů ĨƌĂŵĞǁŽƌŬ͘WƐǇĐŚŽůŽŐŝĐĂů ƵůůĞƚŝŶ͕ϭϰϭ;ϯͿ͕ ϲϬϮ͘
ĚŽŝ͗ϭϬ͘ϭϬϯϳͬĂϬϬϯϴϲϲϮ
ƌĂĚůĞǇ͕Z͘,͕͘ΘĂůĚǁĞůů͕͘D͘;ϭϵϵϱͿ͘ĂƌĞŐŝǀŝŶŐĂŶĚƚŚĞƌĞŐƵůĂƚŝŽŶŽĨĐŚŝůĚŐƌŽǁƚŚ
ĂŶĚ ĚĞǀĞůŽƉŵĞŶƚ͗ ĞƐĐƌŝďŝŶŐ ƉƌŽǆŝŵĂů ĂƐƉĞĐƚƐ ŽĨ ĐĂƌĞŐŝǀŝŶŐ
ƐǇƐƚĞŵƐ͘ĞǀĞůŽƉŵĞŶƚĂůZĞǀŝĞǁ͕ϭϱ;ϭͿ͕ϯϴͲϴϱ͘ĚŽŝ͗ϭϬ͘ϭϬϬϲͬĚƌĞǀ͘ϭϵϵϱ͘ϭϬϬϮ
ŽƌŶƐƚĞŝŶ͕D͘,͘ ͕WƵƚŶŝĐŬ͕͘>͘ ͕ŽƚĞ͕>͘Z͘ ͕,ĂǇŶĞƐ͕K͘D͕͘Θ^ƵǁĂůƐŬǇ͕:͘d͘͘;ϮϬϭϱͿ͘
DŽƚŚĞƌͲŝŶĨĂŶƚ ĐŽŶƚŝŶŐĞŶƚ ǀŽĐĂůŝǌĂƚŝŽŶƐ ŝŶ ϭϭ ĐŽƵŶƚƌŝĞƐ͘ WƐǇĐŚŽůŽŐŝĐĂů ^ĐŝĞŶĐĞ͕
Ϯϲ;ϴͿ͕ϭϮϳϮͲϭϮϴϰ͘ĚŽŝ͗ϭϬ͘ϭϭϳϳͬϬϵϱϲϳϵϳϲϭϱϱϴϲϳϵϲ
ƌĞƚŚĞƌƚŽŶ͕ /͕͘ Θ DƵŶŚŽůůĂŶĚ͕ <͘ ͘ ;ϮϬϬϴͿ͘ /ŶƚĞƌŶĂů ǁŽƌŬŝŶŐ ŵŽĚĞůƐ ŝŶ ĂƚƚĂĐŚŵĞŶƚ
ƌĞůĂƚŝŽŶƐŚŝƉƐ͗ůĂďŽƌĂƚŝŶŐĂĐĞŶƚƌĂůĐŽŶƐƚƌƵĐƚŝŶĂƚƚĂĐŚŵĞŶƚƚŚĞŽƌǇ͘/ŶĂƐƐŝĚǇ͕:͘
Θ ^ŚĂǀĞƌ͕ W͘Z͘ ;ĚƐ͘Ϳ͘ ,ĂŶĚďŽŽŬ ŽĨ ĂƚƚĂĐŚŵĞŶƚ͗ ƚŚĞŽƌǇ͕ ƌĞƐĞĂƌĐŚ ĂŶĚ ĐůŝŶŝĐĂů
ĂƉƉůŝĐĂƚŝŽŶƐ͕;ϮŶĚĞĚ͕ƉƉ͘ϭϬϮʹϭϮϳͿ͘EĞǁzŽƌŬ͕Ez͗'ƵŝůĨŽƌĚWƌĞƐƐ͘
ƌŽĚĠŶ͕D͘;ϮϬϬϲͿ͘ZĂƐŬĂƵƐĂũĂŶŵĂŚĚŽůůŝƐƵƵĚĞƚ͘,ĞůƐŝŶŬŝ͗dŚĞƌĂƉĞŝĂͲƐććƚŝƂ͘
ƌŽŶĨŵĂŶ͕͕͘DĂĚŝŐĂŶ͕^͕͘Θ>ǇŽŶƐͲZƵƚŚ͕<͘;ϮϬϬϵʹϮϬϭϰͿ͘ŝƐƌƵƉƚĞĚDĂƚĞƌŶĂůĞŚĂǀŝŽƌ
/ŶƐƚƌƵŵĞŶƚ ĨŽƌ ƐƐĞƐƐŵĞŶƚ ĂŶĚ ůĂƐƐŝĨŝĐĂƚŝŽŶ ;D/EͿ͗ DĂŶƵĂů ĨŽƌ ĐŽĚŝŶŐ
ĚŝƐƌƵƉƚĞĚĂĨĨĞĐƚŝǀĞĐŽŵŵƵŶŝĐĂƚŝŽŶ;ϮŶĚĞĚ͘Ϳ͘hŶƉƵďůŝƐŚĞĚŵĂŶƵƐĐƌŝƉƚ͘,ĂƌǀĂƌĚ
hŶŝǀĞƌƐŝƚǇDĞĚŝĐĂů^ĐŚŽŽů͘
ƌƵĚĞŶĞůů͕ /͘ ;ϭϵϵϳͿ͘  ŐƌŽƵŶĚĞĚ ƚŚĞŽƌǇ ŽĨ ƉƌŽƚĞĐƚŝŶŐ ƌĞĐŽǀĞƌǇ ĚƵƌŝŶŐ ƚƌĂŶƐŝƚŝŽŶ ƚŽ
ŵŽƚŚĞƌŚŽŽĚ͘dŚĞŵĞƌŝĐĂŶ:ŽƵƌŶĂůŽĨƌƵŐĂŶĚůĐŽŚŽůďƵƐĞ͕Ϯϯ;ϯͿ͕ϰϱϯʹϰϲϲ͘
ĚŽŝ͗ϭϬ͘ϯϭϬϵͬϬϬϵϱϮϵϵϵϳϬϵϬϭϲϴϴϵ
ƵƌĞĂƵ͕:͘&͕͘DĂƌƚŝŶ͕:͕͘Θ>ǇŽŶƐͲZƵƚŚ͕<͘;ϮϬϭϬͿ͘ƚƚĂĐŚŵĞŶƚĚǇƐƌĞŐƵůĂƚŝŽŶĂƐŚŝĚĚĞŶ
ƚƌĂƵŵĂŝŶŝŶĨĂŶĐǇ͗ĂƌůǇƐƚƌĞƐƐ͕ŵĂƚĞƌŶĂůďƵĨĨĞƌŝŶŐĂŶĚƉƐǇĐŚŝĂƚƌŝĐŵŽƌďŝĚŝƚǇŝŶ
ǇŽƵŶŐĂĚƵůƚŚŽŽĚ͘/Ŷ>ĂŶŝƵƐ͕Z͘͘ ͕sĞƌŵĞƚƚĞŶ͕͘ΘWĂŝŶ͕͘;ĚƐͿ͘dŚĞŝŵƉĂĐƚŽĨ
ĞĂƌůǇ ůŝĨĞ ƚƌĂƵŵĂŽŶŚĞĂůƚŚĂŶĚĚŝƐĞĂƐĞ͗dŚĞŚŝĚĚĞŶĞƉŝĚĞŵŝĐ ;ƉƉ͘ϰϴͲϱϲͿ͘EĞǁ
ǇŽƌŬ͕Ez͗ĂŵďƌŝĚŐĞhŶŝǀĞƌƐŝƚǇWƌĞƐƐ͘
ĂůŬŝŶƐ͕^͘͕͘Θ,ŝůů͕͘;ϮϬϬϳͿ͘ĂƌĞŐŝǀĞƌŝŶĨůƵĞŶĐĞƐŽŶĞŵĞƌŐŝŶŐĞŵŽƚŝŽŶƌĞŐƵůĂƚŝŽŶ͘/Ŷ
'ƌŽƐƐ͕ d͘ ;Ě͘Ϳ,ĂŶĚďŽŽŬ ŽĨ ĞŵŽƚŝŽŶ ƌĞŐƵůĂƚŝŽŶ;ƉƉ͘ ϮϮϵͲϮϰϴͿ͘ EĞǁ zŽƌŬ͕ Ez͗
'ƵŝůĨŽƌĚWƌĞƐƐ͘
ĂƌƉĞŶƚĞƌ͕>͘>͕͘dǇƌŬĂ͕͘Z͕͘ZŽƐƐ͕E͘^ ͕͘<ŚŽƵƌǇ͕>͕͘ŶĚĞƌƐŽŶ͕'͘D͕͘ΘWƌŝĐĞ͕>͘,͘;ϮϬϬϵͿ͘
ĨĨĞĐƚ ŽĨ ĐŚŝůĚŚŽŽĚ ĞŵŽƚŝŽŶĂů ĂďƵƐĞ ĂŶĚ ĂŐĞ ŽŶ ĐŽƌƚŝƐŽů ƌĞƐƉŽŶƐŝǀŝƚǇ ŝŶ
ĂĚƵůƚŚŽŽĚ͘ ŝŽůŽŐŝĐĂů WƐǇĐŚŝĂƚƌǇ͕ ϲϲ;ϭͿ͕ ϲϵͲϳϱ͘
ĚŽŝ͗ϭϬ͘ϭϬϭϲͬũ͘ďŝŽƉƐǇĐŚ͘ϮϬϬϵ͘ϬϮ͘ϬϯϬ
ĂƐƐŝĚǇ͕ :͘ ;ϭϵϵϰͿ͘ ŵŽƚŝŽŶ ƌĞŐƵůĂƚŝŽŶ͗ /ŶĨůƵĞŶĐĞƐ ŽĨ ĂƚƚĂĐŚŵĞŶƚ
ƌĞůĂƚŝŽŶƐŚŝƉƐ͘DŽŶŽŐƌĂƉŚƐ ŽĨ ƚŚĞ ^ŽĐŝĞƚǇ &Žƌ ZĞƐĞĂƌĐŚ ŝŶ ŚŝůĚ
ĞǀĞůŽƉŵĞŶƚ͕ϱϵ;ϮͲϯͿ͕ϮϮϴͲϮϰϵ͘ĚŽŝ͗ϭϬ͘ϮϯϬϳͬϭϭϲϲϭϰϴ
ĂƚĂŶŝ͕͕͘^ĐŚĂƵĞƌ͕͕͘ΘEĞƵŶĞƌ͕&͘;ϮϬϬϴͿ͘ĞǇŽŶĚ ŝŶĚŝǀŝĚƵĂůǁĂƌ ƚƌĂƵŵĂ͗ĚŽŵĞƐƚŝĐ
ǀŝŽůĞŶĐĞ ĂŐĂŝŶƐƚ ĐŚŝůĚƌĞŶ ŝŶ ĨŐŚĂŶŝƐƚĂŶ ĂŶĚ ^ƌŝ >ĂŶŬĂ͘:ŽƵƌŶĂů ŽĨDĂƌŝƚĂů ĂŶĚ
&ĂŵŝůǇdŚĞƌĂƉǇ͕ϯϰ;ϮͿ͕ϭϲϱͲϭϳϲ͘ĚŽŝ͗ϭϬ͘ϭϭϭϭͬũ͘ϭϳϱϮͲϬϲϬϲ͘ϮϬϬϴ͘ϬϬϬϲϮ͘ǆ
ϭϬϴ
ŚĂĂǇĂ͕D͕͘KƐŵĂŶ͕,͕͘EĂĂƐƐĂŶ͕'͕͘ΘDĂŚĨŽƵĚ͕ ͘ ;ϮϬϭϬͿ͘ sĂůŝĚĂƚŝŽŶŽĨ ƚŚĞƌĂďŝĐ
ǀĞƌƐŝŽŶ ŽĨ ƚŚĞ ŽŚĞŶ WĞƌĐĞŝǀĞĚ ^ƚƌĞƐƐ ^ĐĂůĞ ;W^^ͲϭϬͿ ĂŵŽŶŐ ƉƌĞŐŶĂŶƚ ĂŶĚ
ƉŽƐƚƉĂƌƚƵŵǁŽŵĞŶ͘ DWƐǇĐŚŝĂƚƌǇ͕ ϭϬ;ϭͿ ͕ ϭϭϭʹϭϭϴ͘ ĚŽŝ͗ϭϬ͘ϭϭϴϲͬϭϰϳϭͲϮϰϰyͲ
ϭϬͲϭϭϭ
ŚŽǁ͕^ ͘D͕͘ZĂŵ͕E͕͘ŽŬĞƌ ͕^ ͘D͕͘&ƵũŝƚĂ ͕&͕͘ΘůŽƌĞ͕'͘;ϮϬϬϱͿ͘ŵŽƚŝŽŶĂƐĂƚŚĞƌŵŽƐƚĂƚ͗
ƌĞƉƌĞƐĞŶƚŝŶŐĞŵŽƚŝŽŶƌĞŐƵůĂƚŝŽŶƵƐŝŶŐĂĚĂŵƉĞĚŽƐĐŝůůĂƚŽƌŵŽĚĞů͘ŵŽƚŝŽŶ͕ϱ;ϮͿ ͕
ϮϬϴ͘ĚŽŝ͗ϭϬ͘ϭϬϯϳͬϭϱϮϴͲϯϱϰϮ͘ϱ͘Ϯ͘ϮϬϴ
ŝĐĐŚĞƚƚŝ͕ ͕͘ Θ >ǇŶĐŚ͕ D͘ ;ϭϵϵϯͿ͘ dŽǁĂƌĚ ĂŶ ĞĐŽůŽŐŝĐĂůͬƚƌĂŶƐĂĐƚŝŽŶĂů ŵŽĚĞů ŽĨ
ĐŽŵŵƵŶŝƚǇ ǀŝŽůĞŶĐĞ ĂŶĚ ĐŚŝůĚ ŵĂůƚƌĞĂƚŵĞŶƚ͗ ŽŶƐĞƋƵĞŶĐĞƐ ĨŽƌ ĐŚŝůĚƌĞŶ͛Ɛ
ĚĞǀĞůŽƉŵĞŶƚ͘WƐǇĐŚŝĂƚƌǇ͕ϱϲ;ϭͿ͕ϵϲͲϭϭϴ͘
ŝŚĂŶ͕ ͕͘ tŝŶƐƚĞĂĚ͕ ͘͕͘ >ĂƵůŝƐ͕ :͕͘ Θ &Ğŝƚ͕ D͘͘ ;ϮϬϭϰͿ͘ ƚƚĂĐŚŵĞŶƚ ƚŚĞŽƌǇ ĂŶĚ
ƐƵďƐƚĂŶĐĞ ĂďƵƐĞ͗ ƚŝŽůŽŐŝĐĂů ůŝŶŬƐ͘ :ŽƵƌŶĂů ŽĨ ,ƵŵĂŶ ĞŚĂǀŝŽƌ ŝŶ ƚŚĞ ^ŽĐŝĂů
ŶǀŝƌŽŶŵĞŶƚ͕Ϯϰ;ϱͿ͕ϱϯϭʹϱϯϳ͘ĚŽŝ͗ϭϬ͘ϭϬϴϬͬϭϬϵϭϭϯϱϵ͘ϮϬϭϰ͘ϵϬϴϱϵϮ
ŽŚĞŶ͕ ^͘ ;ϭϵϵϰͿ͘ WĞƌĐĞŝǀĞĚ ƐƚƌĞƐƐ ƐĐĂůĞ͘ ZĞƚƌŝĞǀĞĚ ĨƌŽŵ ŚƚƚƉ͗ͬͬǁǁǁ͘
ŵŝŶĚŐĂƌĚĞŶ͘ĐŽŵͬĚŽĐƵŵĞŶƚƐͬWĞƌĐĞŝǀĞĚ^ƚƌĞƐƐ^ĐĂůĞ͘ƉĚĨ
ŽŚŶ͕͘͕͘ ŽǁĂŶ͕ W͘ ͕͘ ŽǁĂŶ͕ ͘ W͕͘Θ WĞĂƌƐŽŶ͕ :͘ ;ϭϵϵϮͿ͘DŽƚŚĞƌƐ͛ ĂŶĚ ĨĂƚŚĞƌƐ͛
ǁŽƌŬŝŶŐ ŵŽĚĞůƐ ŽĨ ĐŚŝůĚŚŽŽĚ ĂƚƚĂĐŚŵĞŶƚ ƌĞůĂƚŝŽŶƐŚŝƉƐ͕ ƉĂƌĞŶƚŝŶŐ ƐƚǇůĞƐ͕ ĂŶĚ
ĐŚŝůĚ ďĞŚĂǀŝŽƌ͘ ĞǀĞůŽƉŵĞŶƚ ĂŶĚ WƐǇĐŚŽƉĂƚŚŽůŽŐǇ͕ ϰ;ϯͿ͕ ϰϭϳʹϰϯϭ͘
ĚŽŝ͗ϭϬ͘ϭϬϭϳͬ^ϬϵϱϰϱϳϵϰϬϬϬϬϬϴϳϬ
ŽƌƌŝŐĂŶ͕ &͘ D͕͘ &ŝƐŚĞƌ͕ :͘ :͕͘ Θ EƵƚƚ͕ ͘ :͘ ;ϮϬϭϭͿ͘ ƵƚŽŶŽŵŝĐ ĚǇƐƌĞŐƵůĂƚŝŽŶ ĂŶĚ ƚŚĞ
ǁŝŶĚŽǁŽĨƚŽůĞƌĂŶĐĞŵŽĚĞůŽĨƚŚĞĞĨĨĞĐƚƐŽĨĐŽŵƉůĞǆĞŵŽƚŝŽŶĂůƚƌĂƵŵĂ͘:ŽƵƌŶĂů
ŽĨWƐǇĐŚŽƉŚĂƌŵĂĐŽůŽŐǇ͕Ϯϱ;ϭͿ͕ϭϳͲϮϱ͘
Žƌƚ͕ E͘ ͘ ͕ dŽƚŚ͕ ^͘ >͘ ͕ ĞƌƵůůŝ͕ ͕͘ Θ ZŽŐŽƐĐŚ͕ &͘ ;ϮϬϭϭͿ͘DĂƚĞƌŶĂů ŝŶƚĞƌŐĞŶĞƌĂƚŝŽŶĂů
ƚƌĂŶƐŵŝƐƐŝŽŶ ŽĨ ĐŚŝůĚŚŽŽĚ ŵƵůƚŝƚǇƉĞ ŵĂůƚƌĞĂƚŵĞŶƚ͘:ŽƵƌŶĂů ŽĨ ŐŐƌĞƐƐŝŽŶ͕
DĂůƚƌĞĂƚŵĞŶƚΘdƌĂƵŵĂ͕ϮϬ;ϭͿ͕ϮϬͲϯϵ͘
ŽƵƌƚŽŝƐ͕͘͘;ϮϬϬϴͿ͘ŽŵƉůĞǆƚƌĂƵŵĂ͕ĐŽŵƉůĞǆƌĞĂĐƚŝŽŶƐ͗ƐƐĞƐƐŵĞŶƚĂŶĚƚƌĞĂƚŵĞŶƚ ͘
WƐǇĐŚŽƚŚĞƌĂƉǇ͗ dŚĞŽƌǇ͕ ZĞƐĞĂƌĐŚ͕ WƌĂĐƚŝĐĞ͕ dƌĂŝŶŝŶŐ͕ ϰϭ ;ϰͿ͕ ϰϭϮͲϰϮϱ͘ ĚŽŝ͗
ϭϬ͘ϭϬϯϳͬϬϬϯϯͲϯϮϬϰ͘ϰϭ͘ϰ͘ϰϭϮ
ŽǁĂŶ͕ W͘ ͘ ;ϭϵϵϳͿ͘ ĞǇŽŶĚ ŵĞƚĂͲĂŶĂůǇƐŝƐ͗  ƉůĞĂ ĨŽƌ Ă ĨĂŵŝůǇ ƐǇƐƚĞŵƐ ǀŝĞǁ ŽĨ
ĂƚƚĂĐŚŵĞŶƚ͘ ŚŝůĚ ĞǀĞůŽƉŵĞŶƚ͕ ϲϴ;ϰͿ͕ ϲϬϭͲϲϬϯ͘ ĚŽŝ͗ϭϬ͘ϭϭϭϭͬũ͘ϭϰϲϳͲ
ϴϲϮϰ͘ϭϵϵϳ͘ƚďϬϰϮϮϮ͘ǆ
Žǆ͕ :͘>͕͘ ,ŽůĚĞŶ͕ :͘D͕͘ Θ ^ĂŐŽǀƐŬǇ͕ Z͘ ;ϭϵϴϳͿ͘ ĞƚĞĐƚŝŽŶ ŽĨ ƉŽƐƚŶĂƚĂů ĚĞƉƌĞƐƐŝŽŶ͘
ĞǀĞůŽƉŵĞŶƚ ŽĨ ƚŚĞ ϭϬͲŝƚĞŵ ĚŝŶďƵƌŐŚ WŽƐƚŶĂƚĂů ĞƉƌĞƐƐŝŽŶ ^ĐĂůĞ͘ ƌŝƚŝƐŚ
:ŽƵƌŶĂůŽĨWƐǇĐŚŝĂƚƌǇ͕ϭϱϬ;ϲͿ͕ϳϴϮʹϳϴϲ͘ĚŽŝ͗ϭϬ͘ϭϭϵϮͬďũƉ͘ϭϱϬ͘ϲ͘ϳϴϮ
ƌĂŶĚĞůů͕>͘͕͘&ŝƚǌŐĞƌĂůĚ͕,͘͕͘ΘtŚŝƉƉůĞ͕͘͘;ϭϵϵϳͿ͘ǇĂĚŝĐƐǇŶĐŚƌŽŶǇŝŶƉĂƌĞŶƚʹĐŚŝůĚ
ŝŶƚĞƌĂĐƚŝŽŶƐ͗ůŝŶŬǁŝƚŚŵĂƚĞƌŶĂů ƌĞƉƌĞƐĞŶƚĂƚŝŽŶƐŽĨĂƚƚĂĐŚŵĞŶƚ ƌĞůĂƚŝŽŶƐŚŝƉƐ͘
/ŶĨĂŶƚDĞŶƚĂů,ĞĂůƚŚ:ŽƵƌŶĂů͕ϭϴ;ϯͿ͕ϮϰϳʹϮϲϰ͘ĚŽŝ͗ϭϬ͘ϭϬϬϮͬ;/^^EͿϭϬϵϳͲϬϯϱϱ
ƌĂǁĨŽƌĚ͕͕͘ΘĞŶŽŝƚ͕͘;ϮϬϬϵͿ͘ĂƌĞŐŝǀĞƌƐ͛ĚŝƐƌƵƉƚĞĚƌĞƉƌĞƐĞŶƚĂƚŝŽŶƐŽĨƚŚĞƵŶďŽƌŶ
ĐŚŝůĚ ƉƌĞĚŝĐƚ ůĂƚĞƌ ŝŶĨĂŶƚʹ ĂƌĞŐŝǀĞƌ ĚŝƐŽƌŐĂŶŝǌĞĚ ĂƚƚĂĐŚŵĞŶƚ ĂŶĚ ĚŝƐƌƵƉƚĞĚ
ŝŶƚĞƌĂĐƚŝŽŶƐ͘ /ŶĨĂŶƚ DĞŶƚĂů ,ĞĂůƚŚ :ŽƵƌŶĂů͕ ϯϬ;ϮͿ͕ ϭϮϰʹϭϰϰ͘
ĚŽŝ͗ϭϬ͘ϭϬϬϮͬŝŵŚũ͘ϮϬϮϬϳ
ƌŝƚƚĞŶĚĞŶ͕W͘D͘;ϮϬϬϲͿ͘ǇŶĂŵŝĐͲDĂƚƵƌĂƚŝŽŶĂůDŽĚĞůŽĨƚƚĂĐŚŵĞŶƚ͘ƵƐƚƌĂůŝĂŶĂŶĚ
EĞǁ ĞĂůĂŶĚ :ŽƵƌŶĂů ŽĨ &ĂŵŝůǇ dŚĞƌĂƉǇ͕Ϯϳ;ϮͿ͕ ϭϬϱͲϭϭϱ͘ ĚŽŝ͗ ϭϬ͘ϭϬϬϮͬũ͘ϭϰϲϳͲ
ϴϰϯϴ͘ϮϬϬϲ͘ƚďϬϬϳϬϰ͘ǆ
ϭϬϵ
ƌŽǁĞůů͕ :͘͕͘Θ&ĞůĚŵĂŶ͕^͘^͘;ϭϵϴϴͿ͘DŽƚŚĞƌƐΖ ŝŶƚĞƌŶĂůŵŽĚĞůƐŽĨƌĞůĂƚŝŽŶƐŚŝƉƐĂŶĚ
ĐŚŝůĚƌĞŶΖƐ ďĞŚĂǀŝŽƌĂů ĂŶĚ ĚĞǀĞůŽƉŵĞŶƚĂů ƐƚĂƚƵƐ͗  ƐƚƵĚǇ ŽĨ ŵŽƚŚĞƌͲĐŚŝůĚ
ŝŶƚĞƌĂĐƚŝŽŶ͘ŚŝůĚ ĚĞǀĞůŽƉŵĞŶƚ͕ ϭϮϳϯͲϭϮϴϱ͘ ĚŽŝ͗ϭϬ͘ϭϭϭϭͬũ͘ϭϰϲϳͲ
ϴϲϮϰ͘ϭϵϴϴ͘ƚďϬϭϰϵϲ͘ǆ
ĂǀŝƐ͕͘W͕͘'ůǇŶŶ͕>͘D͕͘tĂĨĨĂƌŶ͕&͕͘Θ^ĂŶĚŵĂŶ͕͘͘;ϮϬϭϭͿ͘WƌĞŶĂƚĂůŵĂƚĞƌŶĂůƐƚƌĞƐƐ
ƉƌŽŐƌĂŵƐ ŝŶĨĂŶƚ ƐƚƌĞƐƐ ƌĞŐƵůĂƚŝŽŶ͘:ŽƵƌŶĂů ŽĨ ŚŝůĚ WƐǇĐŚŽůŽŐǇ ĂŶĚ
WƐǇĐŚŝĂƚƌǇ͕ϱϮ;ϮͿ͕ϭϭϵͲϭϮϵ͘ĚŽŝ͗ϭϬ͘ϭϭϭϭͬũ͘ϭϰϲϵͲϳϲϭϬ͘ϮϬϭϬ͘ϬϮϯϭϰ͘ǆ
ĞĂǀĞ͕d͕͘,ĞƌŽŶ͕:͕͘ǀĂŶƐ͕:͕͘ΘŵŽŶĚ͕͘;ϮϬϬϴͿ͘dŚĞŝŵƉĂĐƚŽĨŵĂƚĞƌŶĂůĚĞƉƌĞƐƐŝŽŶ
ŝŶ ƉƌĞŐŶĂŶĐǇ ŽŶ ĞĂƌůǇ ĐŚŝůĚ ĚĞǀĞůŽƉŵĞŶƚ͘ :K'͗ Ŷ /ŶƚĞƌŶĂƚŝŽŶĂů :ŽƵƌŶĂů ŽĨ
KďƐƚĞƚƌŝĐƐ ĂŶĚ 'ǇŶĂĞĐŽůŽŐǇ͕ ϭϭϱ;ϴͿ͕ ϭϬϰϯʹϭϬϱϭ͘ ĚŽŝ͗ϭϬ͘ϭϭϭϭͬũ͘ϭϰϳϭͲ
ϬϱϮϴ͘ϮϬϬϴ͘ϬϭϳϱϮ͘ǆ
ĚĞ<ůŽĞƚ͕͘Z͕͘^ŝďƵŐ͕Z͘D͕͘,ĞůŵĞƌŚŽƌƐƚ͕&͘D͕͘Θ^ĐŚŵŝĚƚ͕D͘;ϮϬϬϱͿ͘^ƚƌĞƐƐ͕ŐĞŶĞƐĂŶĚ
ƚŚĞ ŵĞĐŚĂŶŝƐŵ ŽĨ ƉƌŽŐƌĂŵŵŝŶŐ ƚŚĞ ďƌĂŝŶ ĨŽƌ ůĂƚĞƌ ůŝĨĞ͘EĞƵƌŽƐĐŝĞŶĐĞ Θ
ŝŽďĞŚĂǀŝŽƌĂůZĞǀŝĞǁƐ͕Ϯϵ;ϮͿ͕ϮϳϭͲϮϴϭ͘ĚŽŝ͗ϭϬ͘ϭϬϭϲͬũ͘ŶĞƵďŝŽƌĞǀ͘ϮϬϬϰ͘ϭϬ͘ϬϬϴ
Ğů'ŝƵĚŝĐĞ͕D͘;ϮϬϭϮͿ͘&ĞƚĂůƉƌŽŐƌĂŵŵŝŶŐďǇŵĂƚĞƌŶĂůƐƚƌĞƐƐ͗/ŶƐŝŐŚƚƐĨƌŽŵĂĐŽŶĨůŝĐƚ
ƉĞƌƐƉĞĐƚŝǀĞ͘ WƐǇĐŚŽŶĞƵƌŽĞŶĚŽĐƌŝŶŽůŽŐǇ͕ ϯϳ;ϭϬͿ͕ ϭϲϭϰͲϭϲϮϵ͘
ĚŽŝ͗ϭϬ͘ϭϬϭϲͬũ͘ƉƐǇŶĞƵĞŶ͘ϮϬϭϮ͘Ϭϱ͘Ϭϭϰ
ŝĞƚǌ͕W͘D͕͘^Ɖŝƚǌ ͕͘D͘ ͕ŶĚĂ͕Z͘&͘ ͕tŝůůŝĂŵƐŽŶ͕͘&͘ ͕DĐDĂŚŽŶ͕W͘D͘ ͕^ĂŶƚĞůůŝ ͕ :͘^͘ ͕
͘͘͘Θ<ĞŶĚƌŝĐŬ͕:͘^͘;ϭϵϵϵͿ͘hŶŝŶƚĞŶĚĞĚƉƌĞŐŶĂŶĐǇĂŵŽŶŐĂĚƵůƚǁŽŵĞŶĞǆƉŽƐĞĚ
ƚŽĂďƵƐĞŽƌŚŽƵƐĞŚŽůĚĚǇƐĨƵŶĐƚŝŽŶĚƵƌŝŶŐƚŚĞŝƌĐŚŝůĚŚŽŽĚ͘:ĂŵĂ͕ϮϴϮ;ϭϰͿ͕ϭϯϱϵͲ
ϭϯϲϰ͘ĚŽŝ͗ϭϬ͘ϭϬϬϭͬũĂŵĂ͘ϮϴϮ͘ϭϰ͘ϭϯϱϵ
ƵŶŬĞů͕^ĐŚĞƚƚĞƌ͕͕͘ΘdĂŶŶĞƌ͕>͘;ϮϬϭϮͿ͘ŶǆŝĞƚǇ͕ĚĞƉƌĞƐƐŝŽŶĂŶĚƐƚƌĞƐƐŝŶƉƌĞŐŶĂŶĐǇ ͗
ŝŵƉůŝĐĂƚŝŽŶƐ ĨŽƌ ŵŽƚŚĞƌƐ͕ ĐŚŝůĚƌĞŶ͕ ƌĞƐĞĂƌĐŚ͕ ĂŶĚ ƉƌĂĐƚŝĐĞ͘ƵƌƌĞŶƚ KƉŝŶŝŽŶ ŝŶ
WƐǇĐŚŝĂƚƌǇ͕Ϯϱ;ϮͿ͕ϭϰϭʹϭϰϴ͘ĚŽŝ͗ϭϬ͘ϭϬϵϳͬzK͘ϬďϬϭϯĞϯϮϴϯϱϬϯϲϴϬ
ƵƚƌĂ͕>͕͘ƵƌĞĂƵ͕:͘&͕͘,ŽůŵĞƐ͕͕͘>ǇƵďĐŚŝŬ͕͕͘Θ>ǇŽŶƐͲZƵƚŚ͕<͘;ϮϬϬϵͿ͘YƵĂůŝƚǇŽĨĞĂƌůǇ
ĐĂƌĞĂŶĚĐŚŝůĚŚŽŽĚƚƌĂƵŵĂ͗ĂƉƌŽƐƉĞĐƚŝǀĞƐƚƵĚǇŽĨĚĞǀĞůŽƉŵĞŶƚĂůƉĂƚŚǁĂǇƐƚŽ
ĚŝƐƐŽĐŝĂƚŝŽŶ͘dŚĞ :ŽƵƌŶĂů ŽĨ EĞƌǀŽƵƐ ĂŶĚ DĞŶƚĂů ŝƐĞĂƐĞ͕ϭϵϳ;ϲͿ͕ ϯϴϯʹϯϵϬ͘
ĚŽŝ͗ϭϬ͘ϭϬϵϳͬED͘ϬďϬϭϯĞϯϭϴϭĂϲϱϯďϳ
ǁĂŝƌǇ͕D͘;ϮϬϬϰͿ͘WĂƌĞŶƚŝŶŐƐƚǇůĞƐĂŶĚŵĞŶƚĂůŚĞĂůƚŚŽĨWĂůĞƐƚŝŶŝĂŶʹƌĂďĂĚŽůĞƐĐĞŶƚƐ
ŝŶ /ƐƌĂĞů͘dƌĂŶƐĐƵůƚƵƌĂů WƐǇĐŚŝĂƚƌǇ͕ϰϭ;ϮͿ͕ ϮϯϯͲϮϱϮ͘
ĚŽŝ͗ϭϬ͘ϭϭϳϳͬϭϯϲϯϰϲϭϱϬϰϬϰϯϱϲϲ
ŚƌŝŶŐ͕d͕͘ΘYƵĂĐŬ͕͘;ϮϬϭϬͿ͘ŵŽƚŝŽŶƌĞŐƵůĂƚŝŽŶĚŝĨĨŝĐƵůƚŝĞƐŝŶƚƌĂƵŵĂƐƵƌǀŝǀŽƌƐ͗dŚĞ
ƌŽůĞŽĨƚƌĂƵŵĂƚǇƉĞĂŶĚWd^ƐǇŵƉƚŽŵƐĞǀĞƌŝƚǇ͘ĞŚĂǀŝŽƌdŚĞƌĂƉǇ͕ϰϭ;ϰͿ͕ϱϴϳͲ
ϱϵϴ͘ĚŽŝ͗ϭϬ͘ϭϬϭϲͬũ͘ďĞƚŚ͘ϮϬϭϬ͘Ϭϰ͘ϬϬϰ
ŶƐŝŶŬ͕<͕͘ĞƌƚŚĞůŽƚ͕E͘ ͕ĞƌŶĂǌǌĂŶŝ͕K͕͘EŽƌŵĂŶĚŝŶ͕>͕͘Θ&ŽŶĂŐǇ͕W͘ ;ϮϬϭϰͿ͘ŶŽƚŚĞƌ
ƐƚĞƉĐůŽƐĞƌƚŽŵĞĂƐƵƌŝŶŐƚŚĞŐŚŽƐƚƐŝŶƚŚĞŶƵƌƐĞƌǇ͗WƌĞůŝŵŝŶĂƌǇǀĂůŝĚĂƚŝŽŶŽĨƚŚĞ
ƚƌĂƵŵĂ ƌĞĨůĞĐƚŝǀĞ ĨƵŶĐƚŝŽŶŝŶŐ ƐĐĂůĞ͘ &ƌŽŶƚŝĞƌƐ ŝŶ WƐǇĐŚŽůŽŐǇ͕ ϱ͕ ϭϰϳϭͲϭϰϳϭ͘
ĚŽŝ͗ϭϬ͘ϯϯϴϵͬĨƉƐǇŐ͘ϮϬϭϰ͘Ϭϭϰϳϭ

&ŝŶŐĞƌ͕ ͘ ;ϮϬϬϲͿ͘ ǆƉůŽƌŝŶŐ ƚŚĞ ŝŶƚĞƌŐĞŶĞƌĂƚŝŽŶĂů ƚƌĂŶƐŵŝƐƐŝŽŶ ŽĨ ĂƚƚĂĐŚŵĞŶƚ
ĚŝƐŽƌŐĂŶŝǌĂƚŝŽŶ ;hŶƉƵďůŝƐŚĞĚĚŽĐƚŽƌĂůĚŝƐƐĞƌƚĂƚŝŽŶͿ͘ŚŝĐĂŐŽ͕ />͕dŚĞhŶŝǀĞƌƐŝƚǇ
ŽĨŚŝĐĂŐŽ͘
&ŝŶŐĞƌ͕͕͘ǇƵŶ͕^͕͘DĞůŶŝĐŬ͕^͕͘Θ>ǇŽŶƐͲZƵƚŚ͕<͘;ϮϬϭϱͿ͘,ŽƐƚŝůĞʹ,ĞůƉůĞƐƐƐƚĂƚĞƐŽĨŵŝŶĚ
ŵĞĚŝĂƚĞ ƌĞůĂƚŝŽŶƐ ďĞƚǁĞĞŶ ĐŚŝůĚŚŽŽĚ ĂďƵƐĞ ƐĞǀĞƌŝƚǇ ĂŶĚƉĞƌƐŽŶĂůŝƚǇ ĚŝƐŽƌĚĞƌ
ϭϭϬ
ĨĞĂƚƵƌĞƐ͘ dƌĂŶƐůĂƚŝŽŶĂů ĞǀĞůŽƉŵĞŶƚĂů WƐǇĐŚŝĂƚƌǇ͕ ϯ;ϭͿ͕ Ϯϴϳϴϱ͘
ĚŽŝ͗ϭϬ͘ϯϰϬϮͬƚĚƉ͘ǀϯ͘Ϯϴϳ
&ĞŝŶďĞƌŐ͕D͘͕͘Θ<ĂŶ͕D͘>͘;ϮϬϬϴͿ͘ƐƚĂďůŝƐŚŝŶŐĨĂŵŝůǇĨŽƵŶĚĂƚŝŽŶƐ͗ŝŶƚĞƌǀĞŶƚŝŽŶĞĨĨĞĐƚƐ
ŽŶĐŽƉĂƌĞŶƚŝŶŐ͕ƉĂƌĞŶƚͬŝŶĨĂŶƚǁĞůůͲďĞŝŶŐ͕ĂŶĚƉĂƌĞŶƚͲĐŚŝůĚ ƌĞůĂƚŝŽŶƐ͘:ŽƵƌŶĂůŽĨ
&ĂŵŝůǇWƐǇĐŚŽůŽŐǇ͕ϮϮ;ϮͿ͕ϮϱϯʹϮϲϯ͘ĚŽŝ͗ϭϬ͘ϭϬϯϳͬϬϴϵϯͲϯϮϬϬ͘ϮϮ͘Ϯ͘Ϯϱϯ
&ĞůĚŵĂŶ͕ Z͘ ͕ DĂƐĂůŚĂ͕ ^͕͘ Θ ůŽŶǇ͕ ͘ ;ϮϬϬϲͿ͘ DŝĐƌŽƌĞŐƵůĂƚŽƌǇ ƉĂƚƚĞƌŶƐ ŽĨ ĨĂŵŝůǇ
ŝŶƚĞƌĂĐƚŝŽŶƐ͗ ƵůƚƵƌĂů ƉĂƚŚǁĂǇƐ ƚŽ ƚŽĚĚůĞƌƐΖ ƐĞůĨͲƌĞŐƵůĂƚŝŽŶ͘ :ŽƵƌŶĂů ŽĨ &ĂŵŝůǇ
WƐǇĐŚŽůŽŐǇ͕ϮϬ;ϰͿ͕ϲϭϰͲϲϮϯ͘ĚŽŝ͗ϭϬ͘ϭϬϯϳͬϬϴϵϯͲϯϮϬϬ͘ϮϬ͘ϰ͘ϲϭϰ
&ĞůĚŵĂŶ͕Z͕͘ΘDĂƐĂůŚĂ͕^͘;ϮϬϬϳͿ͘dŚĞƌŽůĞŽĨĐƵůƚƵƌĞŝŶŵŽĚĞƌĂƚŝŶŐƚŚĞůŝŶŬƐďĞƚǁĞĞŶ
ĞĂƌůǇ ĞĐŽůŽŐŝĐĂů ƌŝƐŬ ĂŶĚ ǇŽƵŶŐ ĐŚŝůĚƌĞŶΖƐ ĂĚĂƉƚĂƚŝŽŶ͘ ĞǀĞůŽƉŵĞŶƚ ĂŶĚ
WƐǇĐŚŽƉĂƚŚŽůŽŐǇ͕ϭϵ;ϭͿ͕ϭͲϮϭ͘ĚŽŝ͗ϭϬ͘ϭϬϭϳͬ^ϬϵϱϰϱϳϵϰϬϳϬϳϬϬϭϬ
&ĞůĚŵĂŶ͕ Z͕͘ΘDĂƐĂůŚĂ͕ ^͘ ;ϮϬϭϬͿ͘ WĂƌĞŶƚͲĐŚŝůĚ ĂŶĚ ƚƌŝĂĚŝĐ ĂŶƚĞĐĞĚĞŶƚƐ ŽĨ ĐŚŝůĚƌĞŶΖƐ
ƐŽĐŝĂů ĐŽŵƉĞƚĞŶĐĞ͗ ƵůƚƵƌĂů ƐƉĞĐŝĨŝĐŝƚǇ͕ ƐŚĂƌĞĚ ƉƌŽĐĞƐƐ͘ ĞǀĞůŽƉŵĞŶƚĂů
WƐǇĐŚŽůŽŐǇ͕ϰϲ;ϮͿ͕ϰϱϱͲϰϲϳ͘ĚŽŝ͗ϭϬ͘ϭϬϯϳͬĂϬϬϭϳϰϭϱ
&ĞůĚŵĂŶ͕Z͘ ͕DŽŶĂŬŚŽǀ͕D͕͘WƌĂƚƚ͕D͕͘ΘďƐƚĞŝŶ͕Z͘W͘;ϮϬϭϲͿ͘KǆǇƚŽĐŝŶƉĂƚŚǁĂǇŐĞŶĞƐ͗
ǀŽůƵƚŝŽŶĂƌǇ ĂŶĐŝĞŶƚ ƐǇƐƚĞŵ ŝŵƉĂĐƚŝŶŐ ŽŶ ŚƵŵĂŶ ĂĨĨŝůŝĂƚŝŽŶ͕ ƐŽĐŝĂůŝƚǇ͕ ĂŶĚ
ƉƐǇĐŚŽƉĂƚŚŽůŽŐǇ͘ ŝŽůŽŐŝĐĂů WƐǇĐŚŝĂƚƌǇ͕ ϳϵ;ϯͿ͕ ϭϳϰͲϭϴϰ͘
ĚŽŝ͗ϭϬ͘ϭϬϭϲͬũ͘ďŝŽƉƐǇĐŚ͘ϮϬϭϱ͘Ϭϴ͘ϬϬϴ
&ĞůĚŵĂŶ͕Z͕͘ΘsĞŶŐƌŽďĞƌ͕͘;ϮϬϭϭͿ͘WŽƐƚƚƌĂƵŵĂƚŝĐƐƚƌĞƐƐĚŝƐŽƌĚĞƌŝŶŝŶĨĂŶƚƐĂŶĚǇŽƵŶŐ
ĐŚŝůĚƌĞŶ ĞǆƉŽƐĞĚ ƚŽǁĂƌͲƌĞůĂƚĞĚ ƚƌĂƵŵĂ͘:ŽƵƌŶĂů ŽĨ ƚŚĞ ŵĞƌŝĐĂŶ ĐĂĚĞŵǇ ŽĨ
ŚŝůĚΘĚŽůĞƐĐĞŶƚWƐǇĐŚŝĂƚƌǇ͕ϱϬ;ϳͿ͕ϲϰϱͲϲϱϴ͘ĚŽŝ͗ϭϬ͘ϭϬϭϲͬũ͘ũĂĂĐ͘ϮϬϭϭ͘Ϭϯ͘ϬϬϭ
&ůǇŬƚ͕ D͘ ;ϮϬϭϰͿ͘ WƌĞŶĂƚĂů ƌĞƉƌĞƐĞŶƚĂƚŝŽŶƐ ƉƌĞĚŝĐƚŝŶŐ ƉĂƌĞŶƚͲĐŚŝůĚ ƌĞůĂƚŝŽŶƐŚŝƉ ŝŶ
ƚƌĂŶƐŝƚŝŽŶ ƚŽ ƉĂƌĞŶƚŚŽŽĚ͗ ZŝƐŬ ĂŶĚ ĨĂŵŝůǇ ĚǇŶĂŵŝĐ ĐŽŶƐŝĚĞƌĂƚŝŽŶƐ ;ĚŽĐƚŽƌĂů
ĚŝƐƐĞƌƚĂƚŝŽŶͿ͘ dĂŵƉĞƌĞ͕ &ŝŶůĂŶĚ͗ dĂŵƉĞƌĞ hŶŝǀĞƌƐŝƚǇ WƌĞƐƐ͘ ZĞƚƌŝĞǀĞĚ ĨƌŽŵ͗
ŚƚƚƉƐ͗ͬͬƚƌĞƉŽ͘ƚƵŶŝ͘ĨŝͬŚĂŶĚůĞͬϭϬϬϮϰͬϵϱϲϳϵ
&ůǇŬƚ͕D͕͘ WƵŶĂŵćŬŝ͕ Z͕͘ Ğůƚ͕ Z͕͘ ŝƌŝŶŐĞŶ͕ ͕͘ ^ĂůŽ͕ ^͕͘ WŽƐĂ͕ d͕͘ Θ WĂũƵůŽ͕D͘ ;ϮϬϭϮͿ͘
DĂƚĞƌŶĂů ƌĞƉƌĞƐĞŶƚĂƚŝŽŶƐ ĂŶĚ ĞŵŽƚŝŽŶĂů ĂǀĂŝůĂďŝůŝƚǇ ĂŵŽŶŐ ĚƌƵŐͲĂďƵƐŝŶŐ ĂŶĚ
ŶŽŶƵƐŝŶŐŵŽƚŚĞƌƐ ĂŶĚ ƚŚĞŝƌ ŝŶĨĂŶƚƐ͘ /ŶĨĂŶƚDĞŶƚĂů,ĞĂůƚŚ :ŽƵƌŶĂů͕ ϯϯ;ϮͿ͕ ϭϮϯʹ
ϭϯϴ͘ĚŽŝ͗ϭϬ͘ϭϬϬϮͬŝŵŚũ͘ǀϯϯ͘Ϯ
&ůǇŬƚ͕ D͘ Θ ^ůĂĚĞ͕ ͘ WĞƌƐŽŶĂů ĐŽŵŵƵŶŝĐĂƚŝŽŶ ŽŶ ϯϭƚŚ DĂǇ ϮϬϭϲ͘ /Ŷ͗ ϭϱƚŚ tŽƌůĚ
ŽŶŐƌĞƐƐ ŽĨ ƚŚĞtŽƌůĚ ƐƐŽĐŝĂƚŝŽŶ ŽĨ /ŶĨĂŶƚDĞŶƚĂů ,ĞĂůƚŚ ;t/D,Ϳ͘ WƌĂŐƵĞ͕
ǌĞĐŚƌĞƉƵďůŝĐ͘
&ƌĂŝďĞƌŐ͕ ^͘ ͕ ĚĞůƐŽŶ͕ ͕͘ Θ ^ŚĂƉŝƌŽ͕ s͘ ;ϭϵϳϱͿ͘ 'ŚŽƐƚƐ ŝŶ ƚŚĞ ŶƵƌƐĞƌǇ͘:ŽƵƌŶĂů ŽĨ ƚŚĞ
ŵĞƌŝĐĂŶĐĂĚĞŵǇŽĨŚŝůĚWƐǇĐŚŝĂƚƌǇ͕ϭϰ;ϯͿ͕ϯϴϳͲϰϮϭ͘
&ƌŝŐĞƌŝŽ ͕͕͘ŽƐƚĂŶƚŝŶŽ͕͘ ͕ĞƉƉŝ͕͘ ͕ΘĂƌŽŶĞ ͕>͘;ϮϬϭϯͿ͘ĚƵůƚĂƚƚĂĐŚŵĞŶƚŝŶƚĞƌǀŝĞǁƐ
ŽĨǁŽŵĞŶĨƌŽŵůŽǁͲƌŝƐŬ͕ƉŽǀĞƌƚǇ͕ĂŶĚŵĂůƚƌĞĂƚŵĞŶƚƌŝƐŬƐĂŵƉůĞƐ͗ŽŵƉĂƌŝƐŽŶƐ
ďĞƚǁĞĞŶƚŚĞŚŽƐƚŝůĞͬŚĞůƉůĞƐƐĂŶĚƚƌĂĚŝƚŝŽŶĂů/ĐŽĚŝŶŐƐǇƐƚĞŵƐ͘ƚƚĂĐŚŵĞŶƚΘ
,ƵŵĂŶĞǀĞůŽƉŵĞŶƚ͕ϭϱ;ϰͿ͕ϰϮϰͲϰϰϮ͘ĚŽŝ͗ϭϬ͘ϭϬϴϬͬϭϰϲϭϲϳϯϰ͘ϮϬϭϯ͘ϳϵϳϮϲϲ
&ƌŝũĚĂ͕E͘,͕͘<ƵŝƉĞƌƐ͕W͕͘ΘdĞƌ^ĐŚƵƌĞ͕͘;ϭϵϴϵͿ͘ZĞůĂƚŝŽŶƐĂŵŽŶŐĞŵŽƚŝŽŶ͕ĂƉƉƌĂŝƐĂů ͕
ĂŶĚ ĞŵŽƚŝŽŶĂů ĂĐƚŝŽŶ ƌĞĂĚŝŶĞƐƐ͘ :ŽƵƌŶĂů ŽĨ WĞƌƐŽŶĂůŝƚǇ ĂŶĚ ^ŽĐŝĂů WƐǇĐŚŽůŽŐǇ͕
ϱϳ;ϮͿ͕ϮϭϮʹϮϮϴ͘ĚŽŝ͗ϭϬ͘ϭϬϯϳͬϬϬϮϮͲϯϱϭϰ͘ϱϳ͘Ϯ͘ϮϭϮ
&ŽŶĂŐǇ͕ W͕͘ Θ ůůŝƐŽŶ͕ ͘ ;ϮϬϭϰͿ͘ dŚĞ ƌŽůĞ ŽĨ ŵĞŶƚĂůŝǌŝŶŐ ĂŶĚ ĞƉŝƐƚĞŵŝĐ ƚƌƵƐƚ ŝŶ ƚŚĞ
ƚŚĞƌĂƉĞƵƚŝĐƌĞůĂƚŝŽŶƐŚŝƉ͘WƐǇĐŚŽƚŚĞƌĂƉǇ͕ϱϭ;ϯͿ͕ϯϳϮͲϯϴϬ͘ĚŽŝ͗ϭϬ͘ϭϬϯϳͬĂϬϬϯϲϱϬϱ
ϭϭϭ
&ŽŶĂŐǇ͕ W͕͘ Θ 'ĞƌŐĞůǇ͕ '͕͘ :ƵƌŝƐƚ͕ ͘ >͘ Θ dĂƌŐĞƚ ͕ D͘ ;ϮϬϬϮͿ͘ ĨĨĞĐƚ ƌĞŐƵůĂƚŝŽŶ ͕
ŵĞŶƚĂůŝǌĂƚŝŽŶ͕ĂŶĚƚŚĞĚĞǀĞůŽƉŵĞŶƚŽĨƚŚĞƐĞůĨ͘EĞǁzŽƌŬ͕Ez͗<ĂƌŶĂĐ͘
&ŽŶĂŐǇ͕ W͕͘ 'ĞƌŐĞůǇ ͕ '͘ ͕ Θ dĂƌŐĞƚ ͕ D͘ ;ϮϬϬϳͿ͘ dŚĞ ƉĂƌĞŶƚʹŝŶĨĂŶƚ ĚǇĂĚ ĂŶĚ ƚŚĞ
ĐŽŶƐƚƌƵĐƚŝŽŶŽĨ ƚŚĞ ƐƵďũĞĐƚŝǀĞ ƐĞůĨ͘ :ŽƵƌŶĂů ŽĨ ŚŝůĚ WƐǇĐŚŽůŽŐǇĂŶĚWƐǇĐŚŝĂƚƌǇ ͕
ϰϴ;ϯͲϰͿ͕ϮϴϴͲϯϮϴ͘ĚŽŝ͗ϭϬ͘ϭϭϭϭͬũ͘ϭϰϲϵͲϳϲϭϬ͘ϮϬϬϳ͘ϬϭϳϮϳ͘ǆ
&ŽŶĂŐǇ͕W͕͘^ ůĞĞĚ͕D͘ ͕ΘĂƌĂĚŽŶ͕d͘;ϮϬϭϲͿ͘ZĂŶĚŽŵŝǌĞĚĐŽŶƚƌŽůůĞĚƚƌŝĂůŽĨƉĂƌĞŶƚʹŝŶĨĂŶƚ
ƉƐǇĐŚŽƚŚĞƌĂƉǇĨŽƌƉĂƌĞŶƚƐǁŝƚŚŵĞŶƚĂůŚĞĂůƚŚƉƌŽďůĞŵƐĂŶĚǇŽƵŶŐŝŶĨĂŶƚƐ͘/ŶĨĂŶƚ
DĞŶƚĂů,ĞĂůƚŚ:ŽƵƌŶĂů͕ϯϳ;ϮͿ͕ϵϳͲϭϭϰ͘ĚŽŝ͗ϭϬ͘ϭϬϬϮͬŝŵŚũ͘Ϯϭϱϱϯ
&ŽŶĂŐǇ͕W͕͘^ƚĞĞůĞ͕D͕͘^ƚĞĞůĞ͕,͕͘DŽƌĂŶ͕'͘^͕͘Θ,ŝŐŐŝƚƚ͕͘͘;ϭϵϵϭͿ͘dŚĞĐĂƉĂĐŝƚǇĨŽƌ
ƵŶĚĞƌƐƚĂŶĚŝŶŐ ŵĞŶƚĂů ƐƚĂƚĞƐ͗ dŚĞ ƌĞĨůĞĐƚŝǀĞ ƐĞůĨ ŝŶ ƉĂƌĞŶƚ ĂŶĚ ĐŚŝůĚ ĂŶĚ ŝƚƐ
ƐŝŐŶŝĨŝĐĂŶĐĞĨŽƌƐĞĐƵƌŝƚǇŽĨĂƚƚĂĐŚŵĞŶƚ͘/ŶĨĂŶƚDĞŶƚĂů,ĞĂůƚŚ:ŽƵƌŶĂů͕ϭϮ;ϯͿ͕ϮϬϭʹ
Ϯϭϴ͘ĚŽŝ͗ϭϬ͘ϭϬϬϮͬϭϬϵϳͲϬϯϱϱ;ϭϵϵϭϮϯͿϭϮ͗ϯϯ͘Ϭ͘K͖ϮͲϳ
&ŽŶĂŐǇ͕ W͕͘ dĂƌŐĞƚ͕ D͕͘ 'ĞƌŐĞůǇ͕ '͕͘ ůůĞŶ͕ :͘ '͕͘ Θ ĂƚĞŵĂŶ͕ ͘ t͘ ĂŶĚ
&ZWƐǇĐŚ;ϮϬϬϯͿ͘dŚĞĞǀĞůŽƉŵĞŶƚĂůZŽŽƚƐŽĨŽƌĚĞƌůŝŶĞWĞƌƐŽŶĂůŝƚǇŝƐŽƌĚĞƌŝŶ
ĂƌůǇ ƚƚĂĐŚŵĞŶƚZĞůĂƚŝŽŶƐŚŝƉƐ͗  dŚĞŽƌǇ ĂŶĚ ^ŽŵĞ ǀŝĚĞŶĐĞ͘ WƐǇĐŚŽĂŶĂůǇƚŝĐ
/ŶƋƵŝƌǇ͕Ϯϯ;ϯͿ͕ϰϭϮͲϰϱϵ͕K/͗ϭϬ͘ϭϬϴϬͬϬϳϯϱϭϲϵϮϯϬϵϯϰϵϬϰϮ
&ŽŶĂŐǇ͕W͕͘dĂƌŐĞƚ͕D͕͘^ƚĞĞůĞ͕,͕͘Θ^ƚĞĞůĞ͕D͘;ϭϵϵϴͿ͘ZĞĨůĞĐƚŝǀĞͲĨƵŶĐƚŝŽŶŝŶŐŵĂŶƵĂůĨŽƌ
ĂƉƉůŝĐĂƚŝŽŶ ƚŽ ĂĚƵůƚ ĂƚƚĂĐŚŵĞŶƚ ŝŶƚĞƌǀŝĞǁƐ ;ǀĞƌƐŝŽŶ ϱ͘ϬͿ͘ hŶƉƵďůŝƐŚĞĚ
ŵĂŶƵƐĐƌŝƉƚ͘>ŽŶĚŽŶ͕h<͗hŶŝǀĞƌƐŝƚǇŽůůĞŐĞ>ŽŶĚŽŶ͘
&ŽƌĚ͕:͘͘;ϮϬϭϬͿŽŵƉůĞǆĂĚƵůƚƐĞƋƵĞůĂĞŽĨĞĂƌůǇůŝĨĞĞǆƉŽƐƵƌĞƚŽƉƐǇĐŚŽůŽŐŝĐĂůƚƌĂƵŵĂ ͘
/Ŷ͗>ĂŶŝƵƐ͕Z͘͕sĞƌŵĞƚƚĞŶ͕͘ΘWĂŝŶ͕͘;ĚƐͿ͘dŚĞŝŵƉĂĐƚŽĨĞĂƌůǇůŝĨĞƚƌĂƵŵĂŽŶ
ŚĞĂůƚŚĂŶĚĚŝƐĞĂƐĞ͗dŚĞŚŝĚĚĞŶĞƉŝĚĞŵŝĐ ;ƉƉ͘ϲϵͲϳϳͿ͘EĞǁǇŽƌŬ͕Ez͗ĂŵďƌŝĚŐĞ
hŶŝǀĞƌƐŝƚǇWƌĞƐƐ͘
&ƵĞƌƚĞƐ͕D͕͘ ^ĂŶƚŽƐ͕ W͘ >͘ ͘ ͕ ĞĞŐŚůǇ͕D͕͘Θ dƌŽŶŝĐŬ͕ ͘ ;ϮϬϬϲͿ͘DŽƌĞ ƚŚĂŶŵĂƚĞƌŶĂů
ƐĞŶƐŝƚŝǀŝƚǇ ƐŚĂƉĞƐ ĂƚƚĂĐŚŵĞŶƚ͘ ŶŶĂůƐ ŽĨ ƚŚĞ EĞǁ zŽƌŬ ĐĂĚĞŵǇ ŽĨ ^ĐŝĞŶĐĞƐ͕
ϭϬϵϰ;ϭͿ͕ϮϵϮͲϮϵϲ͘ĚŽŝ͗ϭϬ͘ϭϭϵϲͬĂŶŶĂůƐ͘ϭϯϳϲ͘Ϭϯϳ
&ƵŬŬŝŶŬ͕Z͘'͕͘dƌŝĞŶĞŬĞŶƐ͕E͕͘Θ<ƌĂŵĞƌ͕>͘:͘;ϮϬϭϭͿ͘sŝĚĞŽĨĞĞĚďĂĐŬŝŶĞĚƵĐĂƚŝŽŶĂŶĚ
ƚƌĂŝŶŝŶŐ͗ WƵƚƚŝŶŐ ůĞĂƌŶŝŶŐ ŝŶ ƚŚĞ ƉŝĐƚƵƌĞ͘ĚƵĐĂƚŝŽŶĂů WƐǇĐŚŽůŽŐǇ ZĞǀŝĞǁ͕Ϯϯ;ϭͿ͕
ϰϱͲϲϯ͘ĚŽŝ͗ϭϬ͘ϭϬϬϳͬƐϭϬϲϰϴͲϬϭϬͲϵϭϰϰͲϱ
&ƌĂůĞǇ͕ Z͘ ͕͘Θ ^ƉŝĞŬĞƌ͕ ^͘ :͘ ;ϮϬϬϯͿ͘ ƌĞ ŝŶĨĂŶƚ ĂƚƚĂĐŚŵĞŶƚƉĂƚƚĞƌŶƐ ĐŽŶƚŝŶƵŽƵƐůǇ Žƌ
ĐĂƚĞŐŽƌŝĐĂůůǇ ĚŝƐƚƌŝďƵƚĞĚ͍  ƚĂǆŽŵĞƚƌŝĐ ĂŶĂůǇƐŝƐ ŽĨ ƐƚƌĂŶŐĞ ƐŝƚƵĂƚŝŽŶ ďĞŚĂǀŝŽƌ͘
ĞǀĞůŽƉŵĞŶƚĂůWƐǇĐŚŽůŽŐǇ͕ϯϵ;ϯͿ͕ϯϴϳ͘ĚŽŝ͗ϭϬ͘ϭϬϯϳͬϬϬϭϮͲϭϲϰϵ͘ϯϵ͘ϯ͘ϯϴϳ
'ĂǇ͕>͘͕͘,ĂƌĚŝŶŐ͕,͘'͕͘:ĂĐŬƐŽŶ͕:͘>͕͘ƵƌŶƐ͕͘͕͘ΘĂŬĞƌ͕͘͘;ϮϬϭϯͿ͘ƚƚĂĐŚŵĞŶƚ
ƐƚǇůĞĂŶĚĞĂƌůǇŵĂůĂĚĂƉƚŝǀĞƐĐŚĞŵĂƐĂƐŵĞĚŝĂƚŽƌƐŽĨƚŚĞƌĞůĂƚŝŽŶƐŚŝƉďĞƚǁĞĞŶ
ĐŚŝůĚŚŽŽĚĞŵŽƚŝŽŶĂůĂďƵƐĞĂŶĚŝŶƚŝŵĂƚĞƉĂƌƚŶĞƌǀŝŽůĞŶĐĞ͘:ŽƵƌŶĂůŽĨŐŐƌĞƐƐŝŽŶ͕
DĂůƚƌĞĂƚŵĞŶƚΘdƌĂƵŵĂ͕ϮϮ;ϰͿ͕ϰϬϴͲϰϮϰ͘ĚŽŝ͗ϭϬ͘ϭϬϴϬͬϭϬϵϮϲϳϳϭ͘ϮϬϭϯ͘ϳϳϱϵϴϮ
'ĂƌƚƐƚĞŝŶ͕D͘͕͘ΘZŽƚŚďĂƌƚ͕D͘<͘;ϮϬϬϯͿ͘^ƚƵĚǇŝŶŐŝŶĨĂŶƚƚĞŵƉĞƌĂŵĞŶƚǀŝĂƚŚĞZĞǀŝƐĞĚ
/ŶĨĂŶƚĞŚĂǀŝŽƌYƵĞƐƚŝŽŶŶĂŝƌĞ͘/ŶĨĂŶƚĞŚĂǀŝŽƌΘĞǀĞůŽƉŵĞŶƚ͕Ϯϲ;ϭͿ͕ϲϰʹϴϲ͘
'ĞŶĞƌĂůƐƐĞŵďůǇŽĨƚŚĞtŽƌůĚDĞĚŝĐĂůƐƐŽĐŝĂƚŝŽŶ͘;ϮϬϭϯͿ͘tŽƌůĚŵĞĚŝĐĂůĂƐƐŽĐŝĂƚŝŽŶ
ĚĞĐůĂƌĂƚŝŽŶŽĨŚĞůƐŝŶŬŝ͗ƚŚŝĐĂůƉƌŝŶĐŝƉůĞƐ ĨŽƌŵĞĚŝĐĂů ƌĞƐĞĂƌĐŚ ŝŶǀŽůǀŝŶŐŚƵŵĂŶ
ƐƵďũĞĐƚƐ͘:ĂŵĂ͕ϯϭϬ;ϮϬͿ͕ϮϭϵϭͲϮϭϵϰ͘ĚŽŝ͗ϭϬ͘ϭϬϬϭͬũĂŵĂ͘ϮϬϭϯ͘ϮϴϭϬϱϯ
'ĞŽƌŐĞ͕͕͘<ĂƉůĂŶ͕E͕͘ΘDĂŝŶ͕D͘;ϭϵϴϱͿ͘dŚĞĚƵůƚĂƚƚĂĐŚŵĞŶƚŝŶƚĞƌǀŝĞǁ;hŶƉƵďůŝƐŚĞĚ
ŵĂŶƵƐĐƌŝƉƚͿ͘ĞƉĂƌƚŵĞŶƚŽĨWƐǇĐŚŽůŽŐǇ͕hŶŝǀĞƌƐŝƚǇŽĨĂůŝĨŽƌŶŝĂĂƚĞƌŬĞůĞǇ͘
ϭϭϮ
'ĞŽƌŐĞ͕ ͘ ͕ Θ ^ŽůŽŵŽŶ͕ :͘ ;ϭϵϵϲͿ͘ ZĞƉƌĞƐĞŶƚĂƚŝŽŶĂů ŵŽĚĞůƐ ŽĨ ƌĞůĂƚŝŽŶƐŚŝƉƐ͗ >ŝŶŬƐ
ďĞƚǁĞĞŶĐĂƌĞŐŝǀŝŶŐĂŶĚĂƚƚĂĐŚŵĞŶƚ͘ /ŶĨĂŶƚDĞŶƚĂů,ĞĂůƚŚ :ŽƵƌŶĂů͕ϭϳ;ϯͿ͕ϭϵϴͲ
Ϯϭϲ͘ĚŽŝ͗ϭϬ͘ϭϬϬϮͬ;^//ͿϭϬϵϳͲϬϯϱϱ;ϭϵϵϲϮϯͿϭϳ͗ϯϯ͘Ϭ͘K͖ϮͲ>
'ĞŽƌŐĞ͕͕͘Θ^ŽůŽŵŽŶ ͕:͘;ϮϬϬϴͿ͘dŚĞĐĂƌĞŐŝǀŝŶŐďĞŚĂǀŝŽƌĂůƐǇƐƚĞŵ͗ďĞŚĂǀŝŽƌĂůƐǇƐƚĞŵ
ĂƉƉƌŽĂĐŚƚŽƉĂƌĞŶƚŝŶŐ͘/Ŷ:͘ĂƐƐŝĚǇΘW͘^ŚĂǀĞƌ;ĚƐ͘Ϳ͕,ĂŶĚďŽŽŬŽĨĂƚƚĂĐŚŵĞŶƚ͗
ƚŚĞŽƌǇ͕ƌĞƐĞĂƌĐŚ͕ĂŶĚĐůŝŶŝĐĂůĂƉƉůŝĐĂƚŝŽŶ͕ ;ϮŶĚĞĚ͕͘ƉƉ͘ϴϯϯͲϴϱϲͿ͘EĞǁzŽƌŬ͕Ez͗
'ƵŝůĨŽƌĚWƌĞƐƐ͘
'ĞŽƌŐĞ͕ ͘ ͕ Θ ^ŽůŽŵŽŶ͕ :͘ ;ϮϬϭϭͿ͘ ĂƌĞŐŝǀŝŶŐ ŚĞůƉůĞƐƐŶĞƐƐ͗ dŚĞ ĚĞǀĞůŽƉŵĞŶƚ ŽĨ Ă
ƐĐƌĞĞŶŝŶŐŵĞĂƐƵƌĞĨŽƌĚŝƐŽƌŐĂŶŝǌĞĚŵĂƚĞƌŶĂůĐĂƌĞŐŝǀŝŶŐ͘/Ŷ^ ŽůŽŵŽŶ͕:͘Θ'ĞŽƌŐĞ͕
͘ ;ĚƐ͘Ϳ͕ŝƐŽƌŐĂŶŝǌĞĚĂƚƚĂĐŚŵĞŶƚΘ ĐĂƌĞŐŝǀŝŶŐ ;ƉƉ͘ ϭϯϯʹϭϲϲͿ͘EĞǁzŽƌŬ͕Ez͗
'ƵŝůĨŽƌĚWƌĞƐƐ͘
'ĞƌŐĞůǇ͕'͘;ϮϬϬϳͿ͘KƐƚĞŶƐŝǀĞĐŽŵŵƵŶŝĐĂƚŝŽŶĂŶĚƐŽĐŝĂůůĞĂƌŶŝŶŐ͗ƚŚĞŶĂƚƵƌĂůƉĞĚĂŐŽŐǇ
ŚǇƉŽƚŚĞƐŝƐ͘/ŶDĞƚĐĂůĨĞ͕:͘ΘdĞƌƌĂĐĞ͕,͘^͘;ĚƐ͘ͿŐĞŶĐǇĂŶĚũŽŝŶƚĂƚƚĞŶƚŝŽŶ;ƉƉ͘
ϭϯϵʹϭϱϭͿ͘EĞǁzŽƌŬ͕Ez͗KǆĨŽƌĚhŶŝǀĞƌƐŝƚǇWƌĞƐƐ͘
'ĞƌŐĞůǇ͕'͕͘ΘtĂƚƐŽŶ͕ :͘ ^͘ ;ϭϵϵϲͿ͘ dŚĞ ƐŽĐŝĂů ďŝŽĨĞĞĚďĂĐŬŵŽĚĞů ŽĨ ƉĂƌĞŶƚĂů ĂĨĨĞĐƚͲ
ŵŝƌƌŽƌŝŶŐ͘/ŶƚĞƌŶĂƚŝŽŶĂů:ŽƵƌŶĂůŽĨWƐǇĐŚŽĂŶĂůǇƐŝƐ͕ϳϳ;ϲͿ͕ϭϭϴϭͲϭϮϭϮ͘
'ŚƵďĂƐŚ͕ Z͕͘ ďŽƵͲ^ĂůĞŚ͕ D͘d͕͘ Θ ĂƌĂĚŬĞŚ͕ d͘<͘ ;ϭϵϵϳͿ͘ dŚĞ ǀĂůŝĚŝƚǇ ŽĨ ƚŚĞ ƌĂďŝĐ
ĚŝŶďƵƌŐŚ WŽƐƚŶĂƚĂů ĞƉƌĞƐƐŝŽŶ ^ĐĂůĞ͘ ^ŽĐŝĂů WƐǇĐŚŝĂƚƌǇ ĂŶĚ WƐǇĐŚŝĂƚƌŝĐ
ƉŝĚĞŵŝŽůŽŐǇ͕ϯϮ;ϴͿ͕ϰϳϰʹϰϳϲ͘ĚŽŝ͗ϭϬ͘ϭϬϬϳͬ&ϬϬϳϴϵϭϰϮ
'ůŽǀĞƌ͕s͕͘K͛ĐŽŶŶŽƌ͕d͘'͕͘ΘK͛ĚŽŶŶĞůů͕<͘;ϮϬϭϬͿ͘WƌĞŶĂƚĂůƐƚƌĞƐƐĂŶĚƚŚĞƉƌŽŐƌĂŵŵŝŶŐ
ŽĨ ƚŚĞ ,W ĂǆŝƐ͘EĞƵƌŽƐĐŝĞŶĐĞ Θ ŝŽďĞŚĂǀŝŽƌĂů ZĞǀŝĞǁƐ͕ϯϱ;ϭͿ͕ ϭϳͲϮϮ͘
ĚŽŝ͗ϭϬ͘ϭϬϭϲͬũ͘ŶĞƵďŝŽƌĞǀ͘ϮϬϬϵ͘ϭϭ͘ϬϬϴ
'ŽůĚďĞƌŐ͕^͕͘ĞŶŽŝƚ͕͕͘ůŽŬůĂŶĚ͕<͕͘ΘDĂĚŝŐĂŶ͕^͘;ϮϬϬϯͿ͘ƚǇƉŝĐĂůŵĂƚĞƌŶĂůďĞŚĂǀŝŽƌ ͕
ŵĂƚĞƌŶĂůƌĞƉƌĞƐĞŶƚĂƚŝŽŶƐ͕ĂŶĚŝŶĨĂŶƚĚŝƐŽƌŐĂŶŝǌĞĚĂƚƚĂĐŚŵĞŶƚ͘ĞǀĞůŽƉŵĞŶƚĂŶĚ
WƐǇĐŚŽƉĂƚŚŽůŽŐǇ͕ϭϱ;ϮͿ͕ϮϯϵͲϮϱϳ͘ĚŽŝ͗ϭϬ͘ϭϬϭϳͬ^ϬϵϱϰϱϳϵϰϬϯϬϬϬϭϯϬ
'ŽůĚƐƚĞŝŶ͕Z͘͕͘ĞĐŚĂƌĂ͕͕͘'ĂƌĂǀĂŶ͕,͘ ͕ŚŝůĚƌĞƐƐ͕͘Z͘ ͕WĂƵůƵƐ͕D͘W͕͘ΘsŽůŬŽǁ͕E͘͘
;ϮϬϬϵͿ͘ dŚĞ ŶĞƵƌŽĐŝƌĐƵŝƚƌǇ ŽĨ ŝŵƉĂŝƌĞĚ ŝŶƐŝŐŚƚ ŝŶ ĚƌƵŐ ĂĚĚŝĐƚŝŽŶ͘ dƌĞŶĚƐ ŝŶ
ŽŐŶŝƚŝǀĞ^ĐŝĞŶĐĞƐ͕ϭϯ;ϵͿ͕ϯϳϮȂϯϴϬ͘ĚŽŝ͗ϭϬ͘ϭϬϭϲͬũ͘ƚŝĐƐ͘ϮϬϬϵ͘Ϭϲ͘ϬϬϰ
'ƌĂŶƋǀŝƐƚ͕ W͕͘ ^ƌŽƵĨĞ͕ >͘ ͕͘ŽǌŝĞƌ ͕D͘ ͕,ĞƐƐĞ͕ ͘ ͕ ^ƚĞĞůĞ͕D͕͘ ǀĂŶ /ũǌĞŶĚŽŽƌŶ͕D͘ ͕ ͘ ͘ ͘
WƐǇŬŽůŽŐŝƐŬĂŝŶƐƚŝƚƵƚŝŽŶĞŶ͘;ϮϬϭϳͿ͘ŝƐŽƌŐĂŶŝǌĞĚĂƚƚĂĐŚŵĞŶƚŝŶŝŶĨĂŶĐǇ͗ƌĞǀŝĞǁ
ŽĨ ƚŚĞ ƉŚĞŶŽŵĞŶŽŶ ĂŶĚ ŝƚƐ ŝŵƉůŝĐĂƚŝŽŶƐ ĨŽƌ ĐůŝŶŝĐŝĂŶƐ ĂŶĚ ƉŽůŝĐǇͲŵĂŬĞƌƐ͘
ƚƚĂĐŚŵĞŶƚ Θ ,ƵŵĂŶ ĞǀĞůŽƉŵĞŶƚ͕ ϭϵ;ϲͿ͕ ϱϯϰͲϱϱϴ͘
ĚŽŝ͗ϭϬ͘ϭϬϴϬͬϭϰϲϭϲϳϯϰ͘ϮϬϭϳ͘ϭϯϱϰϬϰϬ

'ƌĞĞŶ͕ >͘ t͘ ;ϮϬϬϴͿ͘ DĂŬŝŶŐ ƌĞƐĞĂƌĐŚ ƌĞůĞǀĂŶƚ͗ ŝĨ ŝƚ ŝƐ ĂŶ ĞǀŝĚĞŶĐĞͲďĂƐĞĚ ƉƌĂĐƚŝĐĞ͕
ǁŚĞƌĞΖƐ ƚŚĞ ƉƌĂĐƚŝĐĞͲďĂƐĞĚ ĞǀŝĚĞŶĐĞ͍͘&ĂŵŝůǇ WƌĂĐƚŝĐĞ͕Ϯϱ;ϭͿ͕ ϮϬͲϮϰ͘ĚŽŝ͗
ϭϬ͘ϭϬϵϯͬĨĂŵƉƌĂͬĐŵŶϬϱϱ
'ƌĞůůĂ͕͘͕͘^ƚĞŝŶ͕:͘͕͘Θ'ƌĞĞŶǁĞůů͕>͘;ϮϬϬϱͿ͘ƐƐŽĐŝĂƚŝŽŶƐĂŵŽŶŐĐŚŝůĚŚŽŽĚƚƌĂƵŵĂ͕
ĂĚŽůĞƐĐĞŶƚƉƌŽďůĞŵďĞŚĂǀŝŽƌƐ͕ĂŶĚĂĚǀĞƌƐĞĂĚƵůƚŽƵƚĐŽŵĞƐŝŶƐƵďƐƚĂŶĐĞͲĂďƵƐŝŶŐ
ǁŽŵĞŶ ŽĨĨĞŶĚĞƌƐ͘WƐǇĐŚŽůŽŐǇ ŽĨ ĚĚŝĐƚŝǀĞ ĞŚĂǀŝŽƌƐ͕ϭϵ;ϭͿ͕ ϰϯ͘
ĚŽŝ͗ϭϬ͘ϭϬϯϳͬϬϴϵϯͲϭϲϰy͘ϭϵ͘ϭ͘ϰϯ
'ƌŝĞŶĞŶďĞƌŐĞƌ͕ :͘ &͕͘ <ĞůůǇ͕ <͕͘ Θ ^ůĂĚĞ͕ ͘ ;ϮϬϬϱͿ͘ DĂƚĞƌŶĂů ƌĞĨůĞĐƚŝǀĞ ĨƵŶĐƚŝŽŶŝŶŐ ͕
ŵŽƚŚĞƌʹ/ŶĨĂŶƚ ĂĨĨĞĐƚŝǀĞ ĐŽŵŵƵŶŝĐĂƚŝŽŶ͕ ĂŶĚ ŝŶĨĂŶƚ ĂƚƚĂĐŚŵĞŶƚ͗ ǆƉůŽƌŝŶŐ ƚŚĞ
ůŝŶŬ ďĞƚǁĞĞŶ ŵĞŶƚĂů ƐƚĂƚĞƐ ĂŶĚ ŽďƐĞƌǀĞĚ ĐĂƌĞŐŝǀŝŶŐ ďĞŚĂǀŝŽƌ ŝŶ ƚŚĞ
ϭϭϯ
ŝŶƚĞƌŐĞŶĞƌĂƚŝŽŶĂů ƚƌĂŶƐŵŝƐƐŝŽŶ ŽĨ ĂƚƚĂĐŚŵĞŶƚ͘ ƚƚĂĐŚŵĞŶƚ Θ ,ƵŵĂŶ
ĞǀĞůŽƉŵĞŶƚ͕ϳ;ϯͿ͕Ϯϵϵʹϯϭϭ͘ĚŽŝ͗ϭϬ͘ϭϬϴϬͬϭϰϲϭϲϳϯϬϱϬϬϮϰϱϵϲϯ
'ƌŽƐƐ͕ :͘:͕͘ Θ :ŽŚŶ͕ K͘W͘ ;ϮϬϬϯͿ͘ /ŶĚŝǀŝĚƵĂů ĚŝĨĨĞƌĞŶĐĞƐ ŝŶ ƚǁŽ ĞŵŽƚŝŽŶ ƌĞŐƵůĂƚŝŽŶ
ƉƌŽĐĞƐƐĞƐ͗ /ŵƉůŝĐĂƚŝŽŶƐ ĨŽƌ ĂĨĨĞĐƚ͕ ƌĞůĂƚŝŽŶƐŚŝƉƐ͕ ĂŶĚ ǁĞůůͲďĞŝŶŐ͘ :ŽƵƌŶĂů ŽĨ
WĞƌƐŽŶĂůŝƚǇ ĂŶĚ ^ŽĐŝĂů WƐǇĐŚŽůŽŐǇ͕ ϴϱ;ϮͿ͕ ϯϰϴʹϯϲϮ͘ ĚŽŝ͗ϭϬ͘ϭϬϯϳͬϬϬϮϮͲ
ϯϱϭϰ͘ϴϱ͘Ϯ͘ϯϰϴ
'ƵƚƚŵĂŶŶͲ^ƚĞŝŶŵĞƚǌ͕^͕͘^ŚŽƐŚĂŶŝ͕͕͘&ĂƌŚĂŶ͕<͘ ͕ůŝŵĂŶ͕D͕͘Θ,ŝƌƐĐŚďĞƌŐĞƌ͕'͘;ϮϬϭϮͿ͘
>ŝǀŝŶŐŝŶƚŚĞĐƌŽƐƐĨŝƌĞ͗ĞĨĨĞĐƚƐŽĨĞǆƉŽƐƵƌĞƚŽƉŽůŝƚŝĐĂůǀŝŽůĞŶĐĞŽŶƉĂůĞƐƚŝŶŝĂŶĂŶĚ
ŝƐƌĂĞůŝ ŵŽƚŚĞƌƐ ĂŶĚ ĐŚŝůĚƌĞŶ͘ >ŽŶĚŽŶ͕ ŶŐůĂŶĚ͗ ^' WƵďůŝĐĂƚŝŽŶƐ͘
ĚŽŝ͗ϭϬ͘ϭϭϳϳͬϬϭϲϱϬϮϱϰϭϭϰϬϲϴϲϭ
,ĂůƚŝŐĂŶ͕:͘͕͘DĂĚŝŐĂŶ͕^͕͘ƌŽŶĨŵĂŶ͕͕͘ĂŝůĞǇ͕,͘E͕͘ŽƌůĂŶĚͲ<Ğƌƌ͕͕͘DŝůůƐͲ<ŽŽŶĐĞ͕
Z͕͘ Θ >ǇŽŶƐͲZƵƚŚ͕ <͘ ;ϮϬϭϳͿ͘ ZĞĨŝŶŝŶŐ ƚŚĞ ĂƐƐĞƐƐŵĞŶƚ ŽĨ ĚŝƐƌƵƉƚĞĚ ŵĂƚĞƌŶĂů
ĐŽŵŵƵŶŝĐĂƚŝŽŶ͗ hƐŝŶŐ ŝƚĞŵ ƌĞƐƉŽŶƐĞ ŵŽĚĞůƐ ƚŽ ŝĚĞŶƚŝĨǇ ĐĞŶƚƌĂů ŝŶĚŝĐĂƚŽƌƐ ŽĨ
ĚŝƐƌƵƉƚĞĚ ďĞŚĂǀŝŽƌ͘ĞǀĞůŽƉŵĞŶƚ ĂŶĚ ƉƐǇĐŚŽƉĂƚŚŽůŽŐǇ͕ ϭͲϭϳ͘ ĚŽŝ͗
ϭϬ͘ϭϬϭϳͬ^ϬϵϱϰϱϳϵϰϭϳϬϬϭϳϳϴ
,ĂůƚŝŐĂŶ͕:͘͕͘ZŽŝƐŵĂŶ͕'͘/͕͘Θ,ĂǇĚŽŶ͕<͘͘;ϮϬϭϰͿ͘//͘dŚĞůĂƚĞŶƚƐƚƌƵĐƚƵƌĞŽĨƚŚĞĂĚƵůƚ
ĂƚƚĂĐŚŵĞŶƚ ŝŶƚĞƌǀŝĞǁ͗ǆƉůŽƌĂƚŽƌǇ ĂŶĚ ĐŽŶĨŝƌŵĂƚŽƌǇ ĞǀŝĚĞŶĐĞ͘DŽŶŽŐƌĂƉŚƐ ŽĨ
ƚŚĞ^ŽĐŝĞƚǇĨŽƌZĞƐĞĂƌĐŚŝŶŚŝůĚĞǀĞůŽƉŵĞŶƚ͕ϳϵ;ϯͿ͕ϭϱʹϯϱ͘
,ĂŶƐ͕^͘>͘;ϭϵϵϵͿ͘ĞŵŽŐƌĂƉŚŝĐĂŶĚƉƐǇĐŚŽƐŽĐŝĂůĐŚĂƌĂĐƚĞƌŝƐƚŝĐƐŽĨƐƵďƐƚĂŶĐĞͲĂďƵƐŝŶŐ
ƉƌĞŐŶĂŶƚ ǁŽŵĞŶ͘ůŝŶŝĐƐ ŝŶ WĞƌŝŶĂƚŽůŽŐǇ͕Ϯϲ;ϭͿ͕ ϱϱͲϳϰ͘ ĚŽŝ͗ϭϬ͘ϭϬϭϲͬ^ϬϬϵϱͲ
ϱϭϬϴ;ϭϴͿϯϬϬϳϮͲϭ
,ĂŶƐ͕^͘>͕͘ĞƌŶƐƚĞŝŶ͕s͘:͕͘Θ,ĞŶƐŽŶ͕>͘'͘ ;ϭϵϵϵͿ͘dŚĞ ƌŽůĞŽĨƉƐǇĐŚŽƉĂƚŚŽůŽŐǇ ŝŶ ƚŚĞ
ƉĂƌĞŶƚŝŶŐŽĨĚƌƵŐͲĚĞƉĞŶĚĞŶƚǁŽŵĞŶ͘ĞǀĞůŽƉŵĞŶƚĂŶĚWƐǇĐŚŽƉĂƚŚŽůŽŐǇ ͕ϭϭ;ϰͿ͕
ϵϱϳʹϵϳϳ͘ĚŽŝ͗ϭϬ͘ϭϬϭϳͬ^ϬϵϱϰϱϳϵϰϵϵϬϬϮϰϬϬ
,ĂƌƌŝŶŐƚŽŶ͕ d͕͘ Θ EĞǁŵĂŶ͕ ͘ ;ϮϬϬϳͿ͘ dŚĞ ƉƐǇĐŚŽŵĞƚƌŝĐ ƵƚŝůŝƚǇ ŽĨ ƚǁŽ ƐĞůĨͲƌĞƉŽƌƚ
ŵĞĂƐƵƌĞƐŽĨWd^ĂŵŽŶŐǁŽŵĞŶƐƵďƐƚĂŶĐĞƵƐĞƌƐ͘ĚĚŝĐƚŝǀĞĞŚĂǀŝŽƌƐ͕ϯϮ;ϭϮͿ͕
ϮϳϴϴͲϮϳϵϴ͘ĚŽŝ͗ϭϬ͘ϭϬϭϲͬũ͘ĂĚĚďĞŚ͘ϮϬϬϳ͘Ϭϰ͘Ϭϭϲ
,ĞŶƌŝĐŚ͕ :͕͘ ,ĞŝŶĞ͕ ^͘ :͕͘ Θ EŽƌĞŶǌĂǇĂŶ͕ ͘ ;ϮϬϭϬͿ͘ dŚĞ ǁĞŝƌĚĞƐƚ ƉĞŽƉůĞ ŝŶ ƚŚĞ
ǁŽƌůĚ͍͘ĞŚĂǀŝŽƌĂůĂŶĚƌĂŝŶ^ĐŝĞŶĐĞƐ͕ϯϯ;ϮͲϯͿ͕ϲϭͲϴϯ͘
,ĞƐƐĞ͕ ͘ ;ϮϬϬϴͿ͘ dŚĞ ĂĚƵůƚ ĂƚƚĂĐŚŵĞŶƚ ŝŶƚĞƌǀŝĞǁ͗ WƌŽƚŽĐŽů͕ŵĞƚŚŽĚ ŽĨ ĂŶĂůǇƐŝƐ͕ ĂŶĚ
ĞŵƉŝƌŝĐĂů ƐƚƵĚŝĞƐ͘ /Ŷ :͘ ĂƐƐŝĚǇΘW͘ Z͘ ^ŚĂǀĞƌ ;ĚƐͿ͕,ĂŶĚďŽŽŬŽĨ ĂƚƚĂĐŚŵĞŶƚ͗
ƚŚĞŽƌǇ͕ƌĞƐĞĂƌĐŚ͕ĂŶĚĐůŝŶŝĐĂůĂƉƉůŝĐĂƚŝŽŶƐ;ϮŶĚĞĚ͕͘ƉƉ͘ϱϱϮʹϱϵϴͿ͘EĞǁzŽƌŬ͕Ez͗
'ƵŝůĨŽƌĚWƌĞƐƐ͘
,ĞƐƐĞ͕͕͘ΘDĂŝŶ ͕D͘;ϮϬϬϬͿ͘ŝƐŽƌŐĂŶŝǌĞĚŝŶĨĂŶƚ͕ĐŚŝůĚ ͕ĂŶĚĂĚƵůƚĂƚƚĂĐŚŵĞŶƚ͗ŽůůĂƉƐĞ
ŝŶďĞŚĂǀŝŽƌĂůĂŶĚĂƚƚĞŶƚŝŽŶĂůƐƚƌĂƚĞŐŝĞƐ͘:ŽƵƌŶĂůŽĨƚŚĞŵĞƌŝĐĂŶWƐǇĐŚŽĂŶĂůǇƚŝĐ
ƐƐŽĐŝĂƚŝŽŶ͕ϰϴ;ϰͿ͕ϭϬϵϳͲϭϭϮϳ͘ĚŽŝ͗ϭϬ͘ϭϭϳϳͬϬϬϬϯϬϲϱϭϬϬϬϰϴϬϬϰϭϭϬϭ
,ĞƌŵĂŶ͕:͘>͘;ϭϵϵϮͿ͘ŽŵƉůĞǆWd^͗ƐǇŶĚƌŽŵĞŝŶƐƵƌǀŝǀŽƌƐŽĨƉƌŽůŽŶŐĞĚĂŶĚƌĞƉĞĂƚĞĚ
ƚƌĂƵŵĂ͘:ŽƵƌŶĂůŽĨdƌĂƵŵĂƚŝĐ^ƚƌĞƐƐ͕ϱ;ϯͿ͕ϯϳϳͲϯϵϭ͘ĚŽŝ͗ϭϬ͘ϭϬϬϮͬũƚƐ͘ϮϰϵϬϬϱϬϯϬϱ
,ĞƌŵĂŶ͕:͘>͕͘WĞƌƌǇ ͕:͘͕͘ΘǀĂŶĚĞƌ<ŽůŬ ͕͘͘;ϭϵϴϵͿ͘ŚŝůĚŚŽŽĚƚƌĂƵŵĂŝŶďŽƌĚĞƌůŝŶĞ
ƉĞƌƐŽŶĂůŝƚǇĚŝƐŽƌĚĞƌ͘ŵĞƌŝĐĂŶ:ŽƵƌŶĂůŽĨWƐǇĐŚŝĂƚƌǇ͕ϭϰϲ;ƉƌϴϵͿ͕ϰϵϬͲϰϵϱ͘
,ŽƌŽǁŝƚǌ͕ D͘ :͘ ;ϮϬϭϭͿ͘ ^ƚƌĞƐƐ ƌĞƐƉŽŶƐĞ ƐǇŶĚƌŽŵĞƐ͗ ƉƚƐĚ͕ ŐƌŝĞĨ͕ ĂĚũƵƐƚŵĞŶƚ͕ ĂŶĚ
ĚŝƐƐŽĐŝĂƚŝǀĞĚŝƐŽƌĚĞƌƐ;ϱƚŚĞĚͿ͘>ĂŶŚĂŵ͕D͗:ĂƐŽŶƌŽŶƐŽŶ͘
,ƌĚǇ͕ ^͘ ͘DŽƚŚĞƌƐ ĂŶĚ ŽƚŚĞƌƐ͘ dŚĞ ĞǀŽůƵƚŝŽŶĂƌǇ ŽƌŝŐŝŶƐ ŽĨ ŵƵƚƵĂů ƵŶĚĞƌƐƚĂŶĚŝŶŐ͘
ĂŵďƌŝĚŐĞ͕D͗,ĂƌǀĂƌĚhŶŝǀĞƌƐŝƚǇWƌĞƐƐ͘
ϭϭϰ
,ƵŐŚĞƐ͕<͕͘ĞůůŝƐ͕D͘͕͘,ĂƌĚĐĂƐƚůĞ͕<͘͕͘^ĞƚŚŝ͕͕͘ƵƚĐŚĂƌƚ͕͕͘DŝŬƚŽŶ͕͕͘͘͘͘ΘƵŶŶĞ͕
D͘W͘;ϮϬϭϳͿ͘dŚĞĞĨĨĞĐƚŽĨŵƵůƚŝƉůĞĂĚǀĞƌƐĞĐŚŝůĚŚŽŽĚĞǆƉĞƌŝĞŶĐĞƐŽŶŚĞĂůƚŚ͗Ă
ƐǇƐƚĞŵĂƚŝĐƌĞǀŝĞǁĂŶĚŵĞƚĂͲĂŶĂůǇƐŝƐ͘dŚĞ>ĂŶĐĞƚWƵďůŝĐ,ĞĂůƚŚ͕Ϯ;ϴͿ͕ĞϯϱϲͲĞϯϲϲ͘
ĚŽŝ͗ϭϬ͘ϭϬϭϲͬ^ϮϰϲϴͲϮϲϲϳ;ϭϳͿϯϬϭϭϴͲϰ
,ƵƚŚͲŽĐŬƐ͕͘͕͘<ƌĂƵƐĞ͕<͕͘ŚůĨƐͲƵŶŶ͕^͕͘'ĂůůĂŐŚĞƌ͕͕͘Θ^ĐŽƚƚ͕^͘;ϮϬϭϯͿ͘ZĞůĂƚŝŽŶĂů
ƚƌĂƵŵĂ ĂŶĚ ƉŽƐƚƚƌĂƵŵĂƚŝĐ ƐƚƌĞƐƐ ƐǇŵƉƚŽŵƐ ĂŵŽŶŐ ƉƌĞŐŶĂŶƚ
ǁŽŵĞŶ͘WƐǇĐŚŽĚǇŶĂŵŝĐ WƐǇĐŚŝĂƚƌǇ͕ϰϭ;ϮͿ͕ ϮϳϳͲϯϬϭ͘
ĚŽŝ͗ϭϬ͘ϭϱϮϭͬƉĚƉƐ͘ϮϬϭϯ͘ϰϭ͘Ϯ͘Ϯϳϳ
,ƵƚŚͲŽĐŬƐ͕͘͕͘>ĞǀĞŶĚŽƐŬǇ͕͘͕͘ŽŐĂƚ ͕'͘͘ ͕ΘsŽŶǇĞ͕͘;ϮϬϬϰͿ͘dŚĞŝŵƉĂĐƚŽĨ
ŵĂƚĞƌŶĂů ĐŚĂƌĂĐƚĞƌŝƐƚŝĐƐ ĂŶĚ ĐŽŶƚĞǆƚƵĂů ǀĂƌŝĂďůĞƐ ŽŶ ŝŶĨĂŶƚʹŵŽƚŚĞƌ
ĂƚƚĂĐŚŵĞŶƚ͘ŚŝůĚ ĞǀĞůŽƉŵĞŶƚ͕ϳϱ;ϮͿ͕ ϰϴϬͲϰϵϲ͘ ĚŽŝ͗ ϭϬ͘ϭϭϭϭͬũ͘ϭϰϲϳͲ
ϴϲϮϰ͘ϮϬϬϰ͘ϬϬϲϴϴ͘ǆ
/ĐŚŝŬĂǁĂ͕D͕͘EĂŬĂŚĂƌĂ͕^͕͘ΘtĂŬĂŝ͕^͘;ϮϬϬϲͿ͘ƌŽƐƐͲĐƵůƚƵƌĂůƵƐĞŽĨƚŚĞƉƌĞĚĞƚĞƌŵŝŶĞĚ
ƐĐĂůĞ ĐƵƚŽĨĨ ƉŽŝŶƚƐ ŝŶ ƌĞĨƵŐĞĞ ŵĞŶƚĂů ŚĞĂůƚŚ ƌĞƐĞĂƌĐŚ͘ ^ŽĐŝĂů WƐǇĐŚŝĂƚƌǇ ĂŶĚ
WƐǇĐŚŝĂƚƌŝĐƉŝĚĞŵŝŽůŽŐǇ͕ϰϭ;ϯͿ͕ϮϰϴʹϮϱϬ͘ĚŽŝ͗ϭϬ͘ϭϬϬϳͬƐϬϬϭϮϳͲϬϬϱͲϬϬϭϲͲϮ
/ŐƌĞũĂ͕s͘;ϮϬϬϯͿ͘dŚĞĞĨĨĞĐƚƐŽĨƚƌĂƵŵĂƚŝĐĞǆƉĞƌŝĞŶĐĞƐŽŶƚŚĞŝŶĨĂŶƚʹŵŽƚŚĞƌƌĞůĂƚŝŽŶƐŚŝƉ
ŝŶ ƚŚĞ ĨŽƌŵĞƌ ǁĂƌ ǌŽŶĞƐ ŽĨ ĐĞŶƚƌĂů DŽǌĂŵďŝƋƵĞ͗ dŚĞ ĐĂƐĞ ŽĨ ŵĂĚǌĂǁĚĞ ŝŶ
'ŽƌŽŶŐŽƐĂ͘/ŶĨĂŶƚ DĞŶƚĂů ,ĞĂůƚŚ :ŽƵƌŶĂů͕Ϯϰ;ϱͿ͕ ϰϲϵͲϰϵϰ͘
ĚŽŝ͗ϭϬ͘ϭϬϬϮͬŝŵŚũ͘ϭϬϬϲϴ
/ƐŽƐćǀŝ͕ ^͘ Θ tĂŚůƐƚƌƂŵ͕ :͘ ;ϮϬϭϴͿ͘ 	ŝĚŝŶ ƉĞůŽŬŬĂŝĚĞŶ͕ ǀŝŚĂŵŝĞůŝƐƚĞŶ ũĂ ĂǀƵƚƚŽŵŝĞŶ
ƚǇƂƐŬĞŶƚĞůǇŵĂůůŝĞŶ ŶćǇƚƚćǇƚǇŵŝŶĞŶ ǀĂƌŚĂŝƐĞŶ ǀƵŽƌŽǀĂŝŬƵƚƵŬƐĞŶ
ƉƐǇŬŽƚĞƌĂƉŝĂƐƐĂ͘WƐǇŬŽƚĞƌĂƉŝĂϯϳ;ϮͿ͕ϭϬϬͲϭϭϲ͘
:ĂĐŽďǀŝƚǌ͕͕͘>ĞŽŶ͕<͕͘Θ,ĂǌĞŶ ͕E͘;ϮϬϬϲͿ͘ŽĞƐĞǆƉĞĐƚĂŶƚŵŽƚŚĞƌƐΖƵŶƌĞƐŽůǀĞĚƚƌĂƵŵĂ
ƉƌĞĚŝĐƚ ĨƌŝŐŚƚĞŶĞĚͬĨƌŝŐŚƚĞŶŝŶŐ ŵĂƚĞƌŶĂů ďĞŚĂǀŝŽƌ͍ ZŝƐŬ ĂŶĚ ƉƌŽƚĞĐƚŝǀĞ
ĨĂĐƚŽƌƐ͘ĞǀĞůŽƉŵĞŶƚ ĂŶĚ WƐǇĐŚŽƉĂƚŚŽůŽŐǇ͕ϭϴ;ϮͿ͕ ϯϲϯͲϯϳϵ͘
ĚŽŝ͗ϭϬ͘ϭϬϭϳͬ^ϬϵϱϰϱϳϵϰϬϲϬϲϬϭϵϲ
:ĂŶŽĨĨͲƵůŵĂŶ͕Z͘;ϮϬϭϬͿ͘^ŚĂƚƚĞƌĞĚĂƐƐƵŵƉƚŝŽŶƐ͘EĞǁzŽƌŬ͕Ez͗dŚĞ&ƌĞĞWƌĞƐƐ͘
:ĞŶƐĞŶ͕ >͘ ͘ ;ϮϬϭϮͿ͘ ƌŝĚŐŝŶŐ ƵŶŝǀĞƌƐĂů ĂŶĚ ĐƵůƚƵƌĂů ƉĞƌƐƉĞĐƚŝǀĞƐ͗  ǀŝƐŝŽŶ ĨŽƌ
ĚĞǀĞůŽƉŵĞŶƚĂů ƉƐǇĐŚŽůŽŐǇ ŝŶ Ă ŐůŽďĂů ǁŽƌůĚ͘ŚŝůĚ ĞǀĞůŽƉŵĞŶƚ
WĞƌƐƉĞĐƚŝǀĞƐ͕ϲ;ϭͿ͕ϵϴͲϭϬϰ͘ĚŽŝ͗ϭϬ͘ϭϭϭϭͬũ͘ϭϳϱϬͲϴϲϬϲ͘ϮϬϭϭ͘ϬϬϮϭϯ͘ǆ
:ŽŚŶƐ͕^͘͘ΘĞůƐŬǇ͕ :͘ ;ϮϬϬϳͿ͘>ŝĨĞ ƚƌĂŶƐŝƚŝŽŶƐ͗ďĞĐŽŵŝŶŐĂƉĂƌĞŶƚ͘ /Ŷ^ĂůŵŽŶ͘͘Θ
^ŚĂĐŬĞůĨŽƌĚ͕d͘<͘;ĚƐ͘Ϳ&ĂŵŝůǇƌĞůĂƚŝŽŶƐŚŝƉƐ͗ĂŶĞǀŽůƵƚŝŽŶĂƌǇƉĞƌƐƉĞĐƚŝǀĞ;ƉƉ͘ϳϭͲ
ϵϬͿ͘EĞǁzŽƌ͕Ez͗KǆĨŽƌĚhŶŝǀĞƌƐŝƚǇWƌĞƐƐ͘
:ƵƵů͕ ^͘ ,͕͘ ,ĞŶĚƌŝǆ͕ ͘ ͕ ZŽďŝŶƐŽŶ͕ ͘ ͕ ^ƚŽǁĞ͕ ͘ E͕͘ EĞǁƉŽƌƚ͕ ͘ :͘ ͕ ƌĞŶŶĂŶ ͕ W͘ ͘ ͕ Θ
:ŽŚŶƐŽŶ͕<͘͘ ;ϮϬϭϲͿ͘DĂƚĞƌŶĂůĞĂƌůǇͲůŝĨĞ ƚƌĂƵŵĂĂŶĚĂĨĨĞĐƚŝǀĞƉĂƌĞŶƚŝŶŐƐƚǇůĞ͗
ƚŚĞ ŵĞĚŝĂƚŝŶŐ ƌŽůĞ ŽĨ ,WͲĂǆŝƐ ĨƵŶĐƚŝŽŶ͘ƌĐŚŝǀĞƐ ŽĨ tŽŵĞŶΖƐ DĞŶƚĂů
,ĞĂůƚŚ͕ϭϵ;ϭͿ͕ϭϳͲϮϯ͘ĚŽŝ͗ϭϬ͘ϭϬϬϳͬƐϬϬϳϯϳͲϬϭϱͲϬϱϮϴͲǆ
<ĂŐŝƚĐŝďĂƐŝ͕͘ ;ϮϬϬϱͿ͘ƵƚŽŶŽŵǇĂŶĚƌĞůĂƚĞĚŶĞƐƐ ŝŶĐƵůƚƵƌĂů ĐŽŶƚĞǆƚ͗ /ŵƉůŝĐĂƚŝŽŶƐ ĨŽƌ
ƐĞůĨ ĂŶĚ ĨĂŵŝůǇ͘ :ŽƵƌŶĂů ŽĨ ƌŽƐƐͲƵůƚƵƌĂů WƐǇĐŚŽůŽŐǇ͕ ϯϲ;ϰͿ͕ ϰϬϯͲϰϮϮ͘
ĚŽŝ͗ϭϬ͘ϭϭϳϳͬϬϬϮϮϬϮϮϭϬϱϮϳϱϵϱϵ
<Ăŝƚǌ͕ D͕͘ >ĞǀǇ͕ D͕͘ ďƐƚĞŝŶ͕ Z͕͘ &ĂƌĂŽŶĞ͕ ^͘ s͕͘ Θ DĂŶŬƵƚĂ͕ ͘ ;ϮϬϬϵͿ͘ dŚĞ
ŝŶƚĞƌŐĞŶĞƌĂƚŝŽŶĂůĞĨĨĞĐƚƐŽĨƚƌĂƵŵĂĨƌŽŵƚĞƌƌŽƌ͗ƌĞĂůƉŽƐƐŝďŝůŝƚǇ͘/ŶĨĂŶƚDĞŶƚĂů
,ĞĂůƚŚ:ŽƵƌŶĂů͕ϯϬ;ϮͿ͕ϭϱϴͲϭϳϵ͘ĚŽŝ͗ϭϬ͘ϭϬϬϮͬŝŵŚũ͘ϮϬϮϬϵ
ϭϭϱ
<ĂůƚĞŶďĂĐŚ͕ <͘ ;ϮϬϭϯͿ͘ ŝŽͲƉƐǇĐŚŽƐŽĐŝĂů ĐŚĂƌĂĐƚĞƌŝƐƚŝĐƐ ŽĨ ƉĂƌĞŶƚŝŶŐ ǁŽŵĞŶ ǁŝƚŚ
ƐƵďƐƚĂŶĐĞƵƐĞĚŝƐŽƌĚĞƌƐ͘/ŶE͘^ƵĐŚŵĂŶ͕D͘WĂũƵůŽ͕Θ>͘͘DĂǇĞƐ;ĚƐ͘Ϳ ͕WĂƌĞŶƚŝŶŐ
ĂŶĚ^ƵďƐƚĂŶĐĞďƵƐĞ;ƉƉ͘ϭϴϱͲϭϵϰͿ͘EĞǁzŽƌŬ͗KǆĨŽƌĚhŶŝǀĞƌƐŝƚǇWƌĞƐƐ͘
<ĂƐŚĚĂŶ͕ d͘ ͘ Θ ŽůůŝŶƐ͕ Z͘ >͘;ϮϬϭϬͿ͘^ŽĐŝĂů ĂŶǆŝĞƚǇ ĂŶĚ ƚŚĞ ĞǆƉĞƌŝĞŶĐĞ ŽĨ ƉŽƐŝƚŝǀĞ
ĞŵŽƚŝŽŶ ĂŶĚ ĂŶŐĞƌ ŝŶ ĞǀĞƌǇĚĂǇ ůŝĨĞ͗ ĂŶ ĞĐŽůŽŐŝĐĂů ŵŽŵĞŶƚĂƌǇ ĂƐƐĞƐƐŵĞŶƚ
ĂƉƉƌŽĂĐŚ͕ŶǆŝĞƚǇ͕ ^ƚƌĞƐƐ Θ ŽƉŝŶŐ͕Ϯϯ ;ϯͿ͕ϮϱϵͲ
ϮϳϮ͕ĚŽŝ͗ϭϬ͘ϭϬϴϬͬϭϬϲϭϱϴϬϬϴϬϮϲϰϭϵϱϬ
<ŝŶŐƐƚŽŶ͕ ͕͘ dŽƵŐŚ͕ ^͕͘ Θ tŚŝƚĨŝĞůĚ͕ ,͘ ;ϮϬϭϮͿ͘ WƌĞŶĂƚĂů ĂŶĚ ƉŽƐƚƉĂƌƚƵŵ ŵĂƚĞƌŶĂů
ƉƐǇĐŚŽůŽŐŝĐĂů ĚŝƐƚƌĞƐƐ ĂŶĚ ŝŶĨĂŶƚ ĚĞǀĞůŽƉŵĞŶƚ͗  ƐǇƐƚĞŵĂƚŝĐ ƌĞǀŝĞǁ͘ ŚŝůĚ
WƐǇĐŚŝĂƚƌǇ Θ ,ƵŵĂŶ ĞǀĞůŽƉŵĞŶƚ͕ ϰϯ;ϱͿ͕ ϲϴϯͲϳϭϰ͘ ĚŽŝ͗ϭϬ͘ϭϬϬϳͬƐϭϬϱϳϴͲ ϬϭϮͲ
ϬϮϵϭͲϰ
<ĞůůĞƌ ͕ ,͘ ;ϮϬϬϯͿ͘ ^ŽĐŝĂůŝǌĂƚŝŽŶ ĨŽƌ ĐŽŵƉĞƚĞŶĐĞ͗  ĐƵůƚƵƌĂů ŵŽĚĞů ŽĨ ŝŶĨĂŶĐǇ͘ ,ƵŵĂŶ
ĞǀĞůŽƉŵĞŶƚϰϲ͕ϮϴϴͲϯϭϭ͘ĚŽŝ͗ϭϬ͘ϭϭϱϵͬϬϬϬϬϳϭϵϯϳ
<ĞůůĞƌ ͕,͘ ;ϮϬϭϯͿ͘ƚƚĂĐŚŵĞŶƚĂŶĚĐƵůƚƵƌĞ͘:ŽƵƌŶĂůŽĨƌŽƐƐͲƵůƚƵƌĂůWƐǇĐŚŽůŽŐǇ͕ϰϰ;ϮͿ ͕
ϭϳϱͲϭϵϰ͘ĚŽŝ͗ϭϬ͘ϭϭϳϳͬϬϬϮϮϬϮϮϭϭϮϰϳϮϮϱϯ
<ĞůůĞƌ͕ ,͘ ;ϮϬϭϳͿ͘ ƵůƚƵƌĂů ĂŶĚ ŚŝƐƚŽƌŝĐĂů ĚŝǀĞƌƐŝƚǇ ŝŶ ĞĂƌůǇ ƌĞůĂƚŝŽŶƐŚŝƉ ĨŽƌŵĂƚŝŽŶ͘
ƵƌŽƉĞĂŶ :ŽƵƌŶĂů ŽĨ ĞǀĞůŽƉŵĞŶƚĂů WƐǇĐŚŽůŽŐǇ͕ ϭϰ;ϲͿ͕ ϳϬϬͲϳϭϯ͘
ĚŽŝ͗ϭϬ͘ϭϬϴϬͬϭϳϰϬϱϲϮϵ͘ϮϬϭϳ͘ϭϯϮϯϲϯϬ
<ŽĞŶ͕E͕͘ƌŝƚƚĂŝŶ͕<͘ ͕ŽŶĂůĚ͕<͘͕͘ĂƌŶĞƚƚ͕t͕͘<ŽŽƉŽǁŝƚǌ ͕^͕͘DĂƌĠ͕<͕͘͘͘͘^ƚĞŝŶ ͕͘:͘
;ϮϬϭϲͿ͘WƐǇĐŚŽůŽŐŝĐĂůƚƌĂƵŵĂĂŶĚƉŽƐƚƚƌĂƵŵĂƚŝĐƐƚƌĞƐƐĚŝƐŽƌĚĞƌ͗ZŝƐŬĨĂĐƚŽƌƐĂŶĚ
ĂƐƐŽĐŝĂƚŝŽŶƐǁŝƚŚďŝƌƚŚŽƵƚĐŽŵĞƐŝŶƚŚĞĚƌĂŬĞŶƐƚĞŝŶĐŚŝůĚŚĞĂůƚŚƐƚƵĚǇ͘ƵƌŽƉĞĂŶ
:ŽƵƌŶĂůŽĨWƐǇĐŚŽƚƌĂƵŵĂƚŽůŽŐǇ͕ϳ;ϭͿ͕ϮϴϳϮϬͲϭϯ͘ĚŽŝ͗ϭϬ͘ϯϰϬϮͬĞũƉƚ͘ǀϳ͘ϮϴϳϮϬ
<ŽƌũĂ͕Z͕͘ŚůƋǀŝƐƚͲũƂƌŬƌŽƚŚ͕^͕͘^ĂǀŽŶůĂŚƚŝ͕͕͘^ƚŽůƚ͕^͘ ͕,ĂĂƚĂũĂ͕>͕͘>ĂƉŝŶůĞŝŵƵ͕,͕͘͘͘͘Θ
W/WZ/ ^ƚƵĚǇ 'ƌŽƵƉ͘ ;ϮϬϭϬͿ͘ ZĞůĂƚŝŽŶƐ ďĞƚǁĞĞŶ ŵĂƚĞƌŶĂů ĂƚƚĂĐŚŵĞŶƚ
ƌĞƉƌĞƐĞŶƚĂƚŝŽŶƐĂŶĚƚŚĞƋƵĂůŝƚǇŽĨŵŽƚŚĞƌʹŝŶĨĂŶƚŝŶƚĞƌĂĐƚŝŽŶŝŶƉƌĞƚĞƌŵĂŶĚĨƵůůͲ
ƚĞƌŵ ŝŶĨĂŶƚƐ͘/ŶĨĂŶƚ ĞŚĂǀŝŽƌ ĂŶĚ ĞǀĞůŽƉŵĞŶƚ͕ϯϯ;ϯͿ͕ ϯϯϬͲϯϯϲ͘
ĚŽŝ͗ϭϬ͘ϭϬϭϲͬũ͘ŝŶĨďĞŚ͘ϮϬϭϬ͘Ϭϯ͘ϬϭϬ
<ŽƌũĂ͕Z͕͘EŽůǀŝ͕^͕͘'ƌĂŶƚ͕<͘͕͘ΘDĐDĂŚŽŶ͕͘;ϮϬϭϳͿ͘dŚĞƌĞůĂƚŝŽŶƐďĞƚǁĞĞŶŵĂƚĞƌŶĂů
ƉƌĞŶĂƚĂůĂŶǆŝĞƚǇŽƌƐƚƌĞƐƐĂŶĚĐŚŝůĚ͛ƐĞĂƌůǇŶĞŐĂƚŝǀĞƌĞĂĐƚŝǀŝƚǇŽƌƐĞůĨͲƌĞŐƵůĂƚŝŽŶ͗
Ă ƐǇƐƚĞŵĂƚŝĐ ƌĞǀŝĞǁ͘ŚŝůĚ WƐǇĐŚŝĂƚƌǇ Θ ,ƵŵĂŶ ĞǀĞůŽƉŵĞŶƚ͕ϰϴ;ϲͿ͕ ϴϱϭͲϴϲϵ͘
ĚŽŝ͗ϭϬ͘ϭϬϬϳͬƐϭϬϱϳϴͲϬϭϳͲϬϳϬϵͲϬ
<ƵŝƚƚŝŶĞŶ͕ ^͕͘ YƵŽƚĂ͕ ^͕͘ ŝĂď͕ ^͕͘ ŝĂď͕ D͕͘ /ƐŽƐćǀŝ͕ ^͕͘ Θ WƵŶĂŵćŬŝ͕ Z͘Ͳ>͘ ;ϮϬϭϱ͕
^ĞƉƚĞŵďĞƌͿ͘WĂůĞƐƚŝŶŝĂŶǁŽŵĞŶ͛ƐƉĂƌĞŶƚŝŶŐ ďĞůŝĞĨƐ ĂŶĚ ƚŚĞŝƌ ĂƐƐŽĐŝĂƚŝŽŶƐǁŝƚŚ
ƚƌĂƵŵĂƚŝĐ ĞǆƉĞƌŝĞŶĐĞƐ͘KƌĂů ƉƌĞƐĞŶƚĂƚŝŽŶ Ăƚ ƚŚĞϭϳƚŚ ƵƌŽƉĞĂŶŽŶĨĞƌĞŶĐĞ ŽŶ
ĞǀĞůŽƉŵĞŶƚĂůWƐǇĐŚŽůŽŐǇ͕ƌĂŐĂ͕WŽƌƚƵŐĂů͘
<ƵŽ͕ :͘ Z͕͘ <ŚŽƵƌǇ͕ :͘ ͕͘ DĞƚĐĂůĨĞ͕ Z͕͘ &ŝƚǌƉĂƚƌŝĐŬ͕ ^͕͘ Θ 'ŽŽĚǁŝůů͕ ͘ ;ϮϬϭϱͿ͘ Ŷ
ĞǆĂŵŝŶĂƚŝŽŶ ŽĨ ƚŚĞ ƌĞůĂƚŝŽŶƐŚŝƉ ďĞƚǁĞĞŶ ĐŚŝůĚŚŽŽĚ ĞŵŽƚŝŽŶĂů ĂďƵƐĞ ĂŶĚ
ďŽƌĚĞƌůŝŶĞ ƉĞƌƐŽŶĂůŝƚǇ ĚŝƐŽƌĚĞƌ ĨĞĂƚƵƌĞƐ͗ ƚŚĞ ƌŽůĞ ŽĨ ĚŝĨĨŝĐƵůƚŝĞƐ ǁŝƚŚ ĞŵŽƚŝŽŶ
ƌĞŐƵůĂƚŝŽŶ͘ŚŝůĚ ďƵƐĞ Θ EĞŐůĞĐƚ͕ϯϵ͕ ϭϰϳͲϭϱϱ͘
ĚŽŝ͗ϭϬ͘ϭϬϭϲͬũ͘ĐŚŝĂďƵ͘ϮϬϭϰ͘Ϭϴ͘ϬϬϴ
<ƵƉƉĞŶƐ͕ W͕͘ Θ sĞƌĚƵǇŶ͕ W͘ ;ϮϬϭϳͿ͘ ŵŽƚŝŽŶ ĚǇŶĂŵŝĐƐ͘ƵƌƌĞŶƚ KƉŝŶŝŽŶ /Ŷ
WƐǇĐŚŽůŽŐǇ͕ϭϳ͕ϮϮͲϮϲ͘
>ĂŚƚŝ͕D͕͘WŚ͕^ĂǀŽůĂŝŶĞŶ͕<͕͘D͕dƵŽǀŝŶĞŶ͕^͕͘WŚ͕WĞƐŽŶĞŶ͕͕͘WŚ͕>ĂŚƚŝ͕:͕͘WŚ͕
,ĞŝŶŽŶĞŶ͕<͕͘WŚ͕͘ ͘ ͘ ZćŝŬŬƂŶĞŶ͕<͕͘WŚ͘;ϮϬϭϳͿ͘DĂƚĞƌŶĂůĚĞƉƌĞƐƐŝǀĞƐǇŵƉƚŽŵƐ
ϭϭϲ
ĚƵƌŝŶŐĂŶĚĂĨƚĞƌƉƌĞŐŶĂŶĐǇĂŶĚƉƐǇĐŚŝĂƚƌŝĐƉƌŽďůĞŵƐŝŶĐŚŝůĚƌĞŶ͘ :ŽƵƌŶĂůŽĨƚŚĞ
ŵĞƌŝĐĂŶ ĐĂĚĞŵǇ ŽĨ ŚŝůĚ Θ ĚŽůĞƐĐĞŶƚ WƐǇĐŚŝĂƚƌǇ͕ ϱϲ;ϭͿ͕ ϯϬͲϯϵ͘Ğϳ͘
ĚŽŝ͗ϭϬ͘ϭϬϭϲͬũ͘ũĂĂĐ͘ϮϬϭϲ͘ϭϬ͘ϬϬϳ
>ĂŶŐ͕ ͘ :͕͘ 'ĂƌƚƐƚĞŝŶ͕D͘ ͕͘ ZŽĚŐĞƌƐ͕ ͘ ^͕͘ Θ >ĞďĞĐŬ͕D͘D͘ ;ϮϬϭϬͿ͘ dŚĞ ŝŵƉĂĐƚ ŽĨ
ŵĂƚĞƌŶĂůĐŚŝůĚŚŽŽĚĂďƵƐĞŽŶƉĂƌĞŶƚŝŶŐĂŶĚŝŶĨĂŶƚƚĞŵƉĞƌĂŵĞŶƚ͘:ŽƵƌŶĂůŽĨŚŝůĚ
ĂŶĚ ĚŽůĞƐĐĞŶƚ WƐǇĐŚŝĂƚƌŝĐ EƵƌƐŝŶŐ͕Ϯϯ;ϮͿ͕ ϭϬϬͲϭϭϬ͘ ĚŽŝ͗ϭϬ͘ϭϭϭϭͬũ͘ϭϳϰϰͲ
ϲϭϳϭ͘ϮϬϭϬ͘ϬϬϮϮϵ͘ǆ
>ĂƌƐĞŶ͕Z͘:͕͘ΘŝĞŶĞƌ ͕͘;ϭϵϵϮͿ͘WƌŽŵŝƐĞƐĂŶĚƉƌŽďůĞŵƐǁŝƚŚƚŚĞĐŝƌĐƵŵƉůĞǆŵŽĚĞůŽĨ
ĞŵŽƚŝŽŶ͘ /Ŷ D͘ ^͘ ůĂƌŬ ;Ě͘Ϳ͕ ZĞǀŝĞǁ KĨ WĞƌƐŽŶĂůŝƚǇ ŶĚ ^ŽĐŝĂů WƐǇĐŚŽůŽŐǇ͗
ŵŽƚŝŽŶ;sŽů͘ϭϯ͕ƉƉ͘Ϯϱ͘ϱϵͿ͘EĞǁďƵƌǇWĂƌŬ͕͗^ĂŐĞ͘
>ĞĞŶĞƌƐ͕ ͘ ͕ ZĂƚŚ͕ t͕͘ ůŽĐŬ͕ ͘ ͕ 'ƂƌƌĞƐ͕ '͕͘ Θ dƐĐŚƵĚŝŶ͕ ^͘ ;ϮϬϭϰͿ͘ ZŝƐŬ ĨĂĐƚŽƌƐ ĨŽƌ
ƵŶĨĂǀŽƌĂďůĞ ƉƌĞŐŶĂŶĐǇ ŽƵƚĐŽŵĞ ŝŶ ǁŽŵĞŶ ǁŝƚŚ ĂĚǀĞƌƐĞ ĐŚŝůĚŚŽŽĚ
ĞǆƉĞƌŝĞŶĐĞƐ͘:ŽƵƌŶĂů KĨ WĞƌŝŶĂƚĂů DĞĚŝĐŝŶĞ͕ϰϮ;ϮͿ͕ ϭϳϭͲϭϳϴ͘
ĚŽŝ͗ϭϬ͘ϭϱϭϱͬũƉŵϮϬϭϯͲϬϬϬϯ
>ĞǀĞŶĚŽƐŬǇ͕͘͕͘ŽŐĂƚ͕'͘͕͘Θ,ƵƚŚͲŽĐŬƐ͕͘͘;ϮϬϭϭͿ͘dŚĞŝŶĨůƵĞŶĐĞŽĨĚŽŵĞƐƚŝĐ
ǀŝŽůĞŶĐĞŽŶ ƚŚĞĚĞǀĞůŽƉŵĞŶƚŽĨ ƚŚĞ ĂƚƚĂĐŚŵĞŶƚ ƌĞůĂƚŝŽŶƐŚŝƉ ďĞƚǁĞĞŶŵŽƚŚĞƌ
ĂŶĚ ǇŽƵŶŐ ĐŚŝůĚ͘ WƐǇĐŚŽĂŶĂůǇƚŝĐ WƐǇĐŚŽůŽŐǇ͕ Ϯϴ;ϰͿ͕ ϱϭϮͲϱϮϳ͘
ĚŽŝ͗ϭϬ͘ϭϬϯϳͬĂϬϬϮϰϱϲϭ
>ĞǀǇ͕ D͘ ;ϮϬϬϲͿ͘ DĂƚĞƌŶŝƚǇ ŝŶ ƚŚĞ ǁĂŬĞ ŽĨ ƚĞƌƌŽƌŝƐŵ͗ ZĞďŝƌƚŚ Žƌ ƌĞƚƌĂƵŵĂƚŝǌĂƚŝŽŶ ͍
:ŽƵƌŶĂůŽĨWƌĞŶĂƚĂůΘWĞƌŝŶĂƚĂůWƐǇĐŚŽůŽŐǇΘ,ĞĂůƚŚ͕ϮϬ͕ϮϮϭʹϮϰϴ͘
>ŝĞďĞƌŵĂŶ͕ ͘ &͘ ;ϮϬϬϰͿ͘ dƌĂƵŵĂƚŝĐ ƐƚƌĞƐƐ ĂŶĚ ƋƵĂůŝƚǇ ŽĨ ĂƚƚĂĐŚŵĞŶƚ͗ ZĞĂůŝƚǇ ĂŶĚ
ŝŶƚĞƌŶĂůŝǌĂƚŝŽŶ ŝŶ ĚŝƐŽƌĚĞƌƐ ŽĨ ŝŶĨĂŶƚ ŵĞŶƚĂů ŚĞĂůƚŚ͘/ŶĨĂŶƚ DĞŶƚĂů ,ĞĂůƚŚ
:ŽƵƌŶĂů͕Ϯϱ;ϰͿ͕ϯϯϲͲϯϱϭ͘ĚŽŝ͗ϭϬ͘ϭϬϬϮͬŝŵŚũ͘ϮϬϬϬϵ
>ŝĞďĞƌŵĂŶ͕ ͘ &͕͘ ŚƵ͕ ͘ ͕ sĂŶ ,ŽƌŶ͕ W͕͘ Θ ,ĂƌƌŝƐ͕ t͘ t͘ ;ϮϬϭϭͿ͘ dƌĂƵŵĂ ŝŶ ĞĂƌůǇ
ĐŚŝůĚŚŽŽĚ͗ ŵƉŝƌŝĐĂů ĞǀŝĚĞŶĐĞ ĂŶĚ ĐůŝŶŝĐĂů ŝŵƉůŝĐĂƚŝŽŶƐ͘ĞǀĞůŽƉŵĞŶƚ ĂŶĚ
WƐǇĐŚŽƉĂƚŚŽůŽŐǇ͕Ϯϯ;ϮͿ͕ϯϵϳͲϰϭϬ͘ĚŽŝ͗ϭϬ͘ϭϬϭϳͬ^ϬϵϱϰϱϳϵϰϭϭϬϬϬϭϯϳ
>ŝĞďĞƌŵĂŶ͕͘ &͘ΘsĂŶ,ŽƌŶ͕W͘ ;ϮϬϭϭͿ ;ĚƐͿ͘ WƐǇĐŚŽƚŚĞƌĂƉǇǁŝƚŚ ŝŶĨĂŶƚƐ ĂŶĚǇŽƵŶŐ
ĐŚŝůĚƌĞŶ͗ZĞƉĂŝƌŝŶŐƚŚĞĞĨĨĞĐƚƐŽĨƐƚƌĞƐƐĂŶĚƚƌĂƵŵĂŽŶĞĂƌůǇĂƚƚĂĐŚŵĞŶƚ͘ EĞǁ
zŽƌŬ͕Ez͗'ƵŝůĨŽƌĚWƌĞƐƐ͘
>ŝŶĚŐƌĞŶ͕ <͘ ;ϮϬϬϭͿ͘ ZĞůĂƚŝŽŶƐŚŝƉƐ ĂŵŽŶŐ ŵĂƚĞƌŶĂůʹĨĞƚĂů ĂƚƚĂĐŚŵĞŶƚ͕ ƉƌĞŶĂƚĂů
ĚĞƉƌĞƐƐŝŽŶ͕ ĂŶĚ ŚĞĂůƚŚ ƉƌĂĐƚŝĐĞƐ ŝŶ ƉƌĞŐŶĂŶĐǇ͘ZĞƐĞĂƌĐŚ ŝŶ EƵƌƐŝŶŐ Θ
,ĞĂůƚŚ͕Ϯϰ;ϯͿ͕ϮϬϯͲϮϭϳ͘ĚŽŝ͗ϭϬ͘ϭϬϬϮͬŶƵƌ͘ϭϬϮϯ
>ŝƚƚůĞ͕d͘͕͘ƵŶŶŝŶŐŚĂŵ͕t͘͕͘^ŚĂŚĂƌ͕'͕͘ΘtŝĚĂŵĂŶ͕<͘&͘;ϮϬϬϮͿ͘dŽƉĂƌĐĞůŽƌŶŽƚƚŽ
ƉĂƌĐĞů͗ ǆƉůŽƌŝŶŐ ƚŚĞ ƋƵĞƐƚŝŽŶ͕ ǁĞŝŐŚŝŶŐ ƚŚĞ ŵĞƌŝƚƐ͘ ^ƚƌƵĐƚƵƌĂů ƋƵĂƚŝŽŶ
DŽĚĞůŝŶŐ͗  DƵůƚŝĚŝƐĐŝƉůŝŶĂƌǇ :ŽƵƌŶĂů ͕ ϵ;ϮͿ͕ ϭϱϭʹϭϳϯ͘
ĚŽŝ͗ϭϬ͘ϭϮϬϳͬ^ϭϱϯϮϴϬϬϳ^DϬϵϬϮͺϭ
>ŝƚƚůĞ͕d͘͕͘ZŚĞŵƚƵůůĂ͕D͕͘'ŝďƐŽŶ͕<͕͘Θ^ĐŚŽĞŵĂŶŶ͕͘D͘;ϮϬϭϯͿ͘tŚǇƚŚĞŝƚĞŵƐǀĞƌƐƵƐ
ƉĂƌĐĞůƐ ĐŽŶƚƌŽǀĞƌƐǇ ŶĞĞĚŶ͛ƚ ďĞ ŽŶĞ͘ WƐǇĐŚŽůŽŐŝĐĂů DĞƚŚŽĚƐ͕ ϭϴ;ϯͿ͕ ϮϴϱʹϯϬϬ͘
ĚŽŝ͗ϭϬ͘ϭϬϯϳͬĂϬϬϯϯϮϲϲ
>ƵǇƚĞŶ͕ W͕͘ DĂǇĞƐ͕ >͘ ͕͘ EŝũƐƐĞŶƐ͕ >͕͘ Θ &ŽŶĂŐǇ͕ W͘ ;ϮϬϭϳͿ͘ dŚĞ ƉĂƌĞŶƚĂů ƌĞĨůĞĐƚŝǀĞ
ĨƵŶĐƚŝŽŶŝŶŐ ƋƵĞƐƚŝŽŶŶĂŝƌĞ͗ ĞǀĞůŽƉŵĞŶƚ ĂŶĚ ƉƌĞůŝŵŝŶĂƌǇ ǀĂůŝĚĂƚŝŽŶ͘ WůŽ^ ŽŶĞ ͕
ϭϮ;ϱͿ͕ĞϬϭϳϲϮϭϴ͘
ϭϭϳ
>ǇŽŶƐͲZƵƚŚ͕ <͘ ;ϮϬϬϯͿ͘ ŝƐƐŽĐŝĂƚŝŽŶ ĂŶĚ ƚŚĞ ƉĂƌĞŶƚͲŝŶĨĂŶƚ ĚŝĂůŽŐƵĞ͗  ůŽŶŐŝƚƵĚŝŶĂů
ƉĞƌƐƉĞĐƚŝǀĞĨƌŽŵĂƚƚĂĐŚŵĞŶƚ ƌĞƐĞĂƌĐŚ͘ :ŽƵƌŶĂůŽĨ ƚŚĞŵĞƌŝĐĂŶWƐǇĐŚŽĂŶĂůǇƚŝĐ
ƐƐŽĐŝĂƚŝŽŶ͕ϱϭ;ϯͿ͕ϴϴϯʹϵϭϭ͘ĚŽŝ͗ϭϬ͘ϭϭϳϳͬϬϬϬϯϬϲϱϭϬϯϬϱϭϬϬϯϭϱϬϭ
>ǇŽŶƐͲZƵƚŚ͕<͕͘ΘůŽĐŬ͕͘ ;ϭϵϵϲͿ͘dŚĞĚŝƐƚƵƌďĞĚĐĂƌĞŐŝǀŝŶŐƐǇƐƚĞŵ͗ZĞůĂƚŝŽŶƐĂŵŽŶŐ
ĐŚŝůĚŚŽŽĚƚƌĂƵŵĂ͕ŵĂƚĞƌŶĂůĐĂƌĞŐŝǀŝŶŐ͕ĂŶĚŝŶĨĂŶƚĂĨĨĞĐƚĂŶĚĂƚƚĂĐŚŵĞŶƚ͘/ŶĨĂŶƚ
DĞŶƚĂů,ĞĂůƚŚ:ŽƵƌŶĂůϭϳ;ϯͿ͕ϮϱϳͲϮϳϱ͘
>ǇŽŶƐͲZƵƚŚ͕ <͕͘ ƌŽŶĨŵĂŶ͕ ͕͘ Θ ƚǁŽŽĚ͕ '͘ ;ϭϵϵϵĂͿ͘  ƌĞůĂƚŝŽŶĂů ĚŝĂƚŚĞƐŝƐŵŽĚĞů ŽĨ
ŚŽƐƚŝůĞͲŚĞůƉůĞƐƐ ƐƚĂƚĞƐ ŽĨŵŝŶĚ͗ ǆƉƌĞƐƐŝŽŶƐ ŝŶŵŽƚŚĞƌͲŝŶĨĂŶƚ ŝŶƚĞƌĂĐƚŝŽŶ͘ /Ŷ :͘
^ŽůŽŵŽŶΘ͘'ĞŽƌŐĞ;ĚƐ͘Ϳ͕ƚƚĂĐŚŵĞŶƚĚŝƐŽƌŐĂŶŝǌĂƚŝŽŶ;ƉƉ͘ϯϯʹϳϬͿ͘EĞǁzŽƌŬ͕
Ez͗'ƵŝůĨŽƌĚWƌĞƐƐ͘
>ǇŽŶƐͲZƵƚŚ͕<͕͘ƌŽŶĨŵĂŶ͕͕͘ΘWĂƌƐŽŶƐ͕͘;ϭϵϵϵďͿ͘DĂƚĞƌŶĂůĨƌŝŐŚƚĞŶĞĚ͕ĨƌŝŐŚƚĞŶŝŶŐ͕Žƌ
ĂƚǇƉŝĐĂůďĞŚĂǀŝŽƌĂŶĚĚŝƐŽƌŐĂŶŝǌĞĚŝŶĨĂŶƚĂƚƚĂĐŚŵĞŶƚƉĂƚƚĞƌŶƐ͘DŽŶŽŐƌĂƉŚƐŽĨ
ƚŚĞ^ŽĐŝĞƚǇĨŽƌZĞƐĞĂƌĐŚŝŶŚŝůĚĞǀĞůŽƉŵĞŶƚ͕ϲϰ;ϯͿ͕ϲϳʹϵϲ͘
>ǇŽŶƐͲZƵƚŚ͕<͕͘ƵƚƌĂ͕>͕͘^ĐŚƵĚĞƌ ͕D͘Z͕͘ΘŝĂŶĐŚŝ ͕ /͘ ;ϮϬϬϲͿ͘&ƌŽŵŝŶĨĂŶƚĂƚƚĂĐŚŵĞŶƚ
ĚŝƐŽƌŐĂŶŝǌĂƚŝŽŶ ƚŽ ĂĚƵůƚ ĚŝƐƐŽĐŝĂƚŝŽŶ͗ ZĞůĂƚŝŽŶĂů ĂĚĂƉƚĂƚŝŽŶƐ Žƌ ƚƌĂƵŵĂƚŝĐ
ĞǆƉĞƌŝĞŶĐĞƐ͍͘WƐǇĐŚŝĂƚƌŝĐůŝŶŝĐƐ͕Ϯϵ;ϭͿ͕ϲϯʹϴϲ͘ĚŽŝ͗ϭϬ͘ϭϬϭϲͬũ͘ƉƐĐ͘ϮϬϬϱ͘ϭϬ͘Ϭϭϭ
>ǇŽŶƐͲZƵƚŚ͕ <͕͘ Θ :ĂĐŽďǀŝƚǌ͕ ͘ ;ϮϬϬϴͿ͘ ƚƚĂĐŚŵĞŶƚ ĚŝƐŽƌŐĂŶŝǌĂƚŝŽŶ͗ 'ĞŶĞƚŝĐ ĨĂĐƚŽƌƐ͕
ƉĂƌĞŶƚŝŶŐ ĐŽŶƚĞǆƚƐ͕ ĂŶĚ ĚĞǀĞůŽƉŵĞŶƚĂů ƚƌĂŶƐĨŽƌŵĂƚŝŽŶ ĨƌŽŵ ŝŶĨĂŶĐǇ ƚŽ
ĂĚƵůƚŚŽŽĚ͘/ŶĂƐƐŝĚǇ͕:͘Θ^ŚĂǀĞƌ ͕W͘Z͘;ĚƐ͘Ϳ͘,ĂŶĚďŽŽŬŽĨĂƚƚĂĐŚŵĞŶƚ͗ƚŚĞŽƌǇ ͕
ƌĞƐĞĂƌĐŚĂŶĚĐůŝŶŝĐĂůĂƉƉůŝĐĂƚŝŽŶƐ͕;ϮŶĚĞĚ͕ƉƉ͘ϲϲϲͲϲϵϴͿ͘EĞǁzŽƌŬ͕Ez͗'ƵŝůĨŽƌĚ
WƌĞƐƐ͘
>ǇŽŶƐͲZƵƚŚ͕<͕͘ΘDĞůŶŝĐŬ͕^ ͘;ϮϬϬϰͿ͘WĞƌǀĂƐŝǀĞůǇƵŶŝŶƚĞŐƌĂƚĞĚ͕ŚŝŐŚůǇĚĞĨĞŶĚĞĚͬŚĞůƉůĞƐƐ
ƐƚĂƚĞƐ ŽĨ ŵŝŶĚ ŝŶ ƚŚĞ ĚƵůƚ ƚƚĂĐŚŵĞŶƚ /ŶƚĞƌǀŝĞǁ ;hŶƉƵďůŝƐŚĞĚ ŵĂŶƵƐĐƌŝƉƚͿ͘
ůĂƐƐŝĨŝĐĂƚŝŽŶĂŶĚĐŽĚŝŶŐŵĂŶƵĂů;ϰƚŚǀĞƌƐŝŽŶͿ͘
>ǇŽŶƐͲZƵƚŚ͕<͕͘DĞůŶŝĐŬ͕^͕͘ƌŽŶĨŵĂŶ͕͕͘^ŚĞƌƌǇ͕^͕͘Θ>ůĂŶĂƐ͕>͘;ϮϬϬϰͿ͘,ŽƐƚŝůĞͲŚĞůƉůĞƐƐ
ƌĞůĂƚŝŽŶĂůŵŽĚĞůƐ ĂŶĚĚŝƐŽƌŐĂŶŝǌĞĚ ĂƚƚĂĐŚŵĞŶƚ ƉĂƚƚĞƌŶƐ ďĞƚǁĞĞŶ ƉĂƌĞŶƚƐ ĂŶĚ
ƚŚĞŝƌ ǇŽƵŶŐ ĐŚŝůĚƌĞŶ͗ ZĞǀŝĞǁ ŽĨ ƌĞƐĞĂƌĐŚ ĂŶĚ ŝŵƉůŝĐĂƚŝŽŶƐ ĨŽƌ ĐůŝŶŝĐĂů
ǁŽƌŬ͘ƚƚĂĐŚŵĞŶƚ /ƐƐƵĞƐ ŝŶ WƐǇĐŚŽƉĂƚŚŽůŽŐǇ ŶĚ /ŶƚĞƌǀĞŶƚŝŽŶ͕ ϲϱͲϵϰ͘
ĚŽŝ͗ϭϬ͘ϰϯϮϰͬϵϳϴϭϰϭϬϲϬϵϲϳϬ
>ǇŽŶƐͲZƵƚŚ͕<͕͘DĞůŶŝĐŬ͕^͘ ͕WĂƚƌŝĐŬ͕D͘ ͕Θ,ŽďƐŽŶ͕Z͘W͘ ;ϮϬϬϳͿ͘ĐŽŶƚƌŽůůĞĚƐƚƵĚǇŽĨ
ŚŽƐƚŝůĞͲŚĞůƉůĞƐƐ ƐƚĂƚĞƐ ŽĨ ŵŝŶĚ ĂŵŽŶŐ ďŽƌĚĞƌůŝŶĞ ĂŶĚ ĚǇƐƚŚǇŵŝĐ
ǁŽŵĞŶ͘ƚƚĂĐŚŵĞŶƚ Θ ,ƵŵĂŶ ĞǀĞůŽƉŵĞŶƚ͕ϵ;ϭͿ͕ ϭͲϭϲ͘
ĚŽŝ͗ϭϬ͘ϭϬϴϬͬϭϰϲϭϲϳϯϬϲϬϭϭϱϭϰϭϳ
>ǇŽŶƐͲZƵƚŚ͕ <͕͘Θ ^ƉŝĞůŵĂŶ͕͘ ;ϮϬϬϰͿ͘ŝƐŽƌŐĂŶŝǌĞĚ ŝŶĨĂŶƚ ĂƚƚĂĐŚŵĞŶƚ ƐƚƌĂƚĞŐŝĞƐ ĂŶĚ
ŚĞůƉůĞƐƐͲĨĞĂƌĨƵů ƉƌŽĨŝůĞƐ ŽĨ ƉĂƌĞŶƚŝŶŐ͗ /ŶƚĞŐƌĂƚŝŶŐ ĂƚƚĂĐŚŵĞŶƚ ƌĞƐĞĂƌĐŚ ǁŝƚŚ
ĐůŝŶŝĐĂů ŝŶƚĞƌǀĞŶƚŝŽŶ͘ /ŶĨĂŶƚ DĞŶƚĂů ,ĞĂůƚŚ :ŽƵƌŶĂů͕ Ϯϱ;ϰͿ͕ ϯϭϴʹϯϯϱ͘
ĚŽŝ͗ϭϬ͘ϭϬϬϮͬŝŵŚũ͘ϮϬϬϬϴ
>ǇŽŶƐͲZƵƚŚ͕<͕͘zĞůůŝŶ͕͕͘DĞůŶŝĐŬ͕^͕͘ΘƚǁŽŽĚ͕'͘ ;ϮϬϬϱͿ͘ǆƉĂŶĚŝŶŐ ƚŚĞĐŽŶĐĞƉƚŽĨ
ƵŶƌĞƐŽůǀĞĚ ŵĞŶƚĂů ƐƚĂƚĞƐ͗ ,ŽƐƚŝůĞͬ,ĞůƉůĞƐƐ ƐƚĂƚĞƐ ŽĨ ŵŝŶĚ ŽŶ ƚŚĞ ĂĚƵůƚ
ĂƚƚĂĐŚŵĞŶƚ ŝŶƚĞƌǀŝĞǁ ĂƌĞ ĂƐƐŽĐŝĂƚĞĚ ǁŝƚŚ ĚŝƐƌƵƉƚĞĚ ŵŽƚŚĞƌͲŝŶĨĂŶƚ
ĐŽŵŵƵŶŝĐĂƚŝŽŶĂŶĚŝŶĨĂŶƚĚŝƐŽƌŐĂŶŝǌĂƚŝŽŶ͘ĞǀĞůŽƉŵĞŶƚĂŶĚWƐǇĐŚŽƉĂƚŚŽůŽŐǇ ͕
ϭϳ;ϭͿ͕ϭʹϮϯ͘ĚŽŝ͗ϭϬ͘ϭϬϭϳͬ^ϬϵϱϰϱϳϵϰϬϱϬϱϬϬϭϳ
DĂĐĨŝĞ͕:͕͘^ǁĂŶ͕^͘͕͘&ŝƚǌƉĂƚƌŝĐŬ͕<͘>͕͘tĂƚŬŝŶƐ͕͘͕͘ΘZŝǀĂƐ͕͘D͘;ϮϬϭϰͿ͘DŽƚŚĞƌƐ
ǁŝƚŚ ďŽƌĚĞƌůŝŶĞ ƉĞƌƐŽŶĂůŝƚǇ ĂŶĚ ƚŚĞŝƌ ǇŽƵŶŐ ĐŚŝůĚƌĞŶ͗ ĚƵůƚ ĂƚƚĂĐŚŵĞŶƚ
ϭϭϴ
ŝŶƚĞƌǀŝĞǁƐ͕ŵŽƚŚĞƌʹŚŝůĚŝŶƚĞƌĂĐƚŝŽŶƐ͕ĂŶĚĐŚŝůĚƌĞŶ͛ƐŶĂƌƌĂƚŝǀĞƌĞƉƌĞƐĞŶƚĂƚŝŽŶƐ͘
ĞǀĞůŽƉŵĞŶƚ ĂŶĚ WƐǇĐŚŽƉĂƚŚŽůŽŐǇ ͕ Ϯϲ;ϮͿ͕ ϱϯϵʹϱϱϭ͘
ĚŽŝ͗ϭϬ͘ϭϬϭϳͬ^ϬϵϱϰϱϳϵϰϭϰϬϬϬϭϭy
DĂĐ<ŝŶŶŽŶ͕͕͘>ŽĐŬǁŽŽĚ͕͕͘,ŽĨĨŵĂŶ͕:͕͘tĞƐƚ͕^͕͘Θ^ŚĞĞƚƐ͕s͘;ϮϬϬϮͿ͘ĐŽŵƉĂƌŝƐŽŶ
ŽĨ ŵĞƚŚŽĚƐ ƚŽ ƚĞƐƚ ŵĞĚŝĂƚŝŽŶ ĂŶĚ ŽƚŚĞƌ ŝŶƚĞƌǀĞŶŝŶŐ ǀĂƌŝĂďůĞ ĞĨĨĞĐƚƐ͘
WƐǇĐŚŽůŽŐŝĐĂůDĞƚŚŽĚƐ͕ϳ;ϭͿ͕ϴϯʹϭϬϰ͘ĚŽŝ͗ϭϬ͘ϭϬϯϳͬͬϭϬϴϮͲϵϴϵy͘ϳ͘ϭ͘ϴϯ
DĂĚŝŐĂŶ͕^͕͘ĂŬĞƌŵĂŶƐͲ<ƌĂŶĞŶďƵƌŐ͕D͘:͕͘sĂŶ/ũǌĞŶĚŽŽƌŶ͕D͘,͕͘DŽƌĂŶ͕'͘ ͕WĞĚĞƌƐŽŶ ͕
͘ Z͕͘ Θ ĞŶŽŝƚ͕ ͘ ;ϮϬϬϲͿ͘ hŶƌĞƐŽůǀĞĚ ƐƚĂƚĞƐ ŽĨ ŵŝŶĚ͕ ĂŶŽŵĂůŽƵƐ ƉĂƌĞŶƚĂů
ďĞŚĂǀŝŽƌ͕ ĂŶĚ ĚŝƐŽƌŐĂŶŝǌĞĚ ĂƚƚĂĐŚŵĞŶƚ͗  ƌĞǀŝĞǁ ĂŶĚ ŵĞƚĂͲĂŶĂůǇƐŝƐ ŽĨ Ă
ƚƌĂŶƐŵŝƐƐŝŽŶ ŐĂƉ͘ƚƚĂĐŚŵĞŶƚ Θ ,ƵŵĂŶ ĞǀĞůŽƉŵĞŶƚ͕ϴ;ϮͿ͕ ϴϵͲϭϭϭ͘
ĚŽŝ͗ϭϬ͘ϭϬϴϬͬϭϰϲϭϲϳϯϬϲϬϬϳϳϰϰϱϴ
DĂĚŝŐĂŶ͕^͕͘DŽƌĂŶ͕'͕͘^ĐŚƵĞŶŐĞů͕͕͘KƚƚĞŶ͕Z͕͘ΘWĞĚĞƌƐŽŶ͕͘Z͘;ϮϬϬϳͿ͘hŶƌĞƐŽůǀĞĚ
ŵĂƚĞƌŶĂů ĂƚƚĂĐŚŵĞŶƚ ƌĞƉƌĞƐĞŶƚĂƚŝŽŶƐ͕ ĚŝƐƌƵƉƚĞĚ ŵĂƚĞƌŶĂů ďĞŚĂǀŝŽƌ ĂŶĚ
ĚŝƐŽƌŐĂŶŝǌĞĚĂƚƚĂĐŚŵĞŶƚŝŶŝŶĨĂŶĐǇ͗>ŝŶŬƐƚŽƚŽĚĚůĞƌďĞŚĂǀŝŽƌƉƌŽďůĞŵƐ͘:ŽƵƌŶĂů
ŽĨ ŚŝůĚ WƐǇĐŚŽůŽŐǇ ĂŶĚ WƐǇĐŚŝĂƚƌǇ͕ ϰϴ;ϭϬͿ͕ ϭϬϰϮͲϭϬϱϬ͘ ĚŽŝ͗ϭϬ͘ϭϭϭϭͬũ͘ϭϰϲϵͲ
ϳϲϭϬ͘ϮϬϬϳ͘ϬϭϴϬϱ͘ǆ
DĂĚŝŐĂŶ͕ ^͕͘ KĂƚůĞǇ͕ ,͕͘ ZĂĐŝŶĞ͕ E͘ ͕ &ĞĂƌŽŶ͕ Z͘ W͕͘ ^ĐŚƵŵĂĐŚĞƌ͕ >͕͘ ŬďĂƌŝ ͕ ͘ ͕ ͘͘͘ Θ
dĂƌĂďƵůƐǇ͕'͘D͘ ;ϮϬϭϴͿ͘ ŵĞƚĂͲĂŶĂůǇƐŝƐ ŽĨŵĂƚĞƌŶĂů ƉƌĞŶĂƚĂů ĚĞƉƌĞƐƐŝŽŶ ĂŶĚ
ĂŶǆŝĞƚǇŽŶĐŚŝůĚƐŽĐŝŽͲĞŵŽƚŝŽŶĂůĚĞǀĞůŽƉŵĞŶƚ͘:ŽƵƌŶĂůŽĨƚŚĞŵĞƌŝĐĂŶĐĂĚĞŵǇ
ŽĨ ŚŝůĚ ĂŶĚ ĚŽůĞƐĐĞŶƚ WƐǇĐŚŝĂƚƌǇ ͕ ϱϳ;ϵͿ͕ ϲϰϱͲϲϱϳ͘
ĚŽŝ͗ϭϬ͘ϭϬϭϲͬũ͘ũĂĂĐ͘ϮϬϭϴ͘Ϭϲ͘ϬϭϮ
DĂŝŶ͕D͕͘'ŽůĚǁǇŶ͕Z͕͘Θ,ĞƐƐĞ͕͘;ϮϬϬϯͿ͘ĚƵůƚĂƚƚĂĐŚŵĞŶƚƐĐŽƌŝŶŐĂŶĚĐůĂƐƐŝĨŝĐĂƚŝŽŶ
ƐǇƐƚĞŵ;hŶƉƵďůŝƐŚĞĚŵĂŶƵƐĐƌŝƉƚͿ͘hŶŝǀĞƌƐŝƚǇŽĨĂůŝĨŽƌŶŝĂ͕ĞƌŬĞůĞǇ͕͘
DĂŝŶ͕D͕͘Θ,ĞƐƐĞ͕͘;ϭϵϵϬͿ͘WĂƌĞŶƚƐΖƵŶƌĞƐŽůǀĞĚƚƌĂƵŵĂƚŝĐĞǆƉĞƌŝĞŶĐĞƐĂƌĞƌĞůĂƚĞĚƚŽ
ŝŶĨĂŶƚĚŝƐŽƌŐĂŶŝǌĞĚĂƚƚĂĐŚŵĞŶƚƐƚĂƚƵƐ͗/ƐĨƌŝŐŚƚĞŶĞĚĂŶĚͬŽƌĨƌŝŐŚƚĞŶŝŶŐƉĂƌĞŶƚĂů
ďĞŚĂǀŝŽƌ ƚŚĞ ůŝŶŬŝŶŐ ŵĞĐŚĂŶŝƐŵ ͍ /Ŷ D͘ d͘ 'ƌĞĞŶďĞƌŐ͕ ͘ ŝĐĐŚĞƚƚŝ͕ Θ ͘ D͘
ƵŵŵŝŶŐƐ;ĚƐ͘Ϳ͕dŚĞ:ŽŚŶ͘ĂŶĚĂƚŚĞƌŝŶĞd͘DĂĐƌƚŚƵƌ&ŽƵŶĚĂƚŝŽŶƐĞƌŝĞƐŽŶ
ŵĞŶƚĂů ŚĞĂůƚŚ ĂŶĚ ĚĞǀĞůŽƉŵĞŶƚ͘ ƚƚĂĐŚŵĞŶƚ ŝŶ ƚŚĞ ƉƌĞƐĐŚŽŽů ǇĞĂƌƐ͗ dŚĞŽƌǇ͕
ƌĞƐĞĂƌĐŚ͕ĂŶĚ ŝŶƚĞƌǀĞŶƚŝŽŶ;ƉƉ͘ϭϲϭͲϭϴϮͿ͘ŚŝĐĂŐŽ͕ />͕h^͗hŶŝǀĞƌƐŝƚǇŽĨŚŝĐĂŐŽ
WƌĞƐƐ͘
DĂŝŶ͕D͕͘<ĂƉůĂŶ͕E͕͘ΘĂƐƐŝĚǇ͕:͘;ϭϵϴϱͿ͘^ĞĐƵƌŝƚǇŝŶŝŶĨĂŶĐǇ͕ĐŚŝůĚŚŽŽĚ͕ĂŶĚĂĚƵůƚŚŽŽĚ͗
ŵŽǀĞƚŽƚŚĞůĞǀĞůŽĨƌĞƉƌĞƐĞŶƚĂƚŝŽŶ͘DŽŶŽŐƌĂƉŚƐŽĨƚŚĞ^ŽĐŝĞƚǇĨŽƌZĞƐĞĂƌĐŚŝŶ
ŚŝůĚĞǀĞůŽƉŵĞŶƚ͕ϱϬ;ϭͬϮͿ͕ϲϲͲϭϬϰ͘ĚŽŝ͗ϭϬ͘ϮϯϬϳͬϯϯϯϯϴϮϳ
DĂŶŐĞůƐĚŽƌĨ͕ ^͕͘ 'ƵŶŶĂƌ͕D͕͘ <ĞƐƚĞŶďĂƵŵ͕ Z͕͘ >ĂŶŐ͕ ^͕͘Θ ŶĚƌĞĂƐ͕ ͘ ;ϭϵϵϬͿ͘ /ŶĨĂŶƚ
ƉƌŽŶĞŶĞƐƐͲƚŽͲĚŝƐƚƌĞƐƐ ƚĞŵƉĞƌĂŵĞŶƚ͕ ŵĂƚĞƌŶĂů ƉĞƌƐŽŶĂůŝƚǇ͕ ĂŶĚ ŵŽƚŚĞƌͲŝŶĨĂŶƚ
ĂƚƚĂĐŚŵĞŶƚ͗ƐƐŽĐŝĂƚŝŽŶƐĂŶĚŐŽŽĚŶĞƐƐŽĨĨŝƚ͘ŚŝůĚĞǀĞůŽƉŵĞŶƚ͕ϲϭ;ϯͿ͕ϴϮϬͲϴϯϭ͘
ĚŽŝ͗ϭϬ͘ϭϭϭϭͬũ͘ϭϰϲϳͲϴϲϮϰ͘ϭϵϵϬ͘ƚďϬϮϴϮϰ͘ǆ
DĂƌƚŝŶĞǌͲdŽƌƚĞǇĂ͕͕͘ĂǇƚŽŶ͕͘:͕͘ĞĞŐŚůǇ͕D͕͘^ĞŶŐ͕:͘^͕͘DĐ'ŝŶŶŝƐ͕͕͘ƌŽĚĞƌŝĐŬ͕͕͘
͘͘͘ Θ DƵǌŝŬ ͕ D͘ ;ϮϬϭϰͿ͘ DĂƚĞƌŶĂů ƉĂƌĞŶƚŝŶŐ ƉƌĞĚŝĐƚƐ ŝŶĨĂŶƚ ďŝŽďĞŚĂǀŝŽƌĂů
ƌĞŐƵůĂƚŝŽŶ ĂŵŽŶŐ ǁŽŵĞŶ ǁŝƚŚ Ă ŚŝƐƚŽƌǇ ŽĨ ĐŚŝůĚŚŽŽĚ
ŵĂůƚƌĞĂƚŵĞŶƚ͘ĞǀĞůŽƉŵĞŶƚ ĂŶĚ ƉƐǇĐŚŽƉĂƚŚŽůŽŐǇ͕Ϯϲ;ϮͿ͕ ϯϳϵͲϯϵϮ͘
ĚŽŝ͗ϭϬ͘ϭϬϭϳͬ^ϬϵϱϰϱϳϵϰϭϰϬϬϬϬϭϳ
ϭϭϵ
DĂƐƚĞŶ͕͘^͕͘ΘEĂƌĂǇĂŶ͕͘:͘;ϮϬϭϮͿ͘ŚŝůĚĚĞǀĞůŽƉŵĞŶƚŝŶƚŚĞĐŽŶƚĞǆƚŽĨĚŝƐĂƐƚĞƌ͕ǁĂƌ ͕
ĂŶĚƚĞƌƌŽƌŝƐŵ͗WĂƚŚǁĂǇƐŽĨƌŝƐŬĂŶĚƌĞƐŝůŝĞŶĐĞ͘ŶŶƵĂůƌĞǀŝĞǁŽĨƉƐǇĐŚŽůŽŐǇ͕ϲϯ͕
ϮϮϳͲϮϱϳ͘ĚŽŝ͗ϭϬ͘ϭϭϰϲͬĂŶŶƵƌĞǀͲƉƐǇĐŚͲϭϮϬϳϭϬͲϭϬϬϯϱϲ
DĂǇĞƐ͕>͘͘;ϮϬϬϬͿ͘ĚĞǀĞůŽƉŵĞŶƚĂůƉĞƌƐƉĞĐƚŝǀĞŽŶƚŚĞƌĞŐƵůĂƚŝŽŶŽĨĂƌŽƵƐĂůƐƚĂƚĞƐ͘
^ĞŵŝŶĂƌƐŝŶWĞƌŝŶĂƚŽůŽŐǇϮϰ;ϰͿ͕ϮϲϳͲϮϳϵ͘ĚŽŝ͗ϭϬ͘ϭϬϱϯͬƐƉĞƌ͘ϮϬϬϬ͘ϵϭϮϭ
DĂǇĞƐ͕>͕͘ΘdƌƵŵĂŶ͕^͘;ϮϬϬϮͿ͘^ƵďƐƚĂŶĐĞĂďƵƐĞĂŶĚƉĂƌĞŶƚŝŶŐ͘/ŶD͘ŽƌŶƐƚĞŝŶ;Ě͘Ϳ ͕
,ĂŶĚďŽŽŬŽĨƉĂƌĞŶƚŝŶŐ͗sŽů͘ϰ͘^ŽĐŝĂůĐŽŶĚŝƚŝŽŶƐĂŶĚĂƉƉůŝĞĚƉĂƌĞŶƚŝŶŐ;ϮŶĚĞĚ͘ ͕
ƉƉ͘ϯϮϵʹϯϱϵͿ͘DĂŚǁĂŚ͕E:͗ƌůďĂƵŵ͘
DĂǇĞƌ͕:͘͘ ͕Θ^ƚĞǀĞŶƐ͕͘͘;ϭϵϵϰͿ͘ŶĞŵĞƌŐŝŶŐƵŶĚĞƌƐƚĂŶĚŝŶŐŽĨƚŚĞƌĞĨůĞĐƚŝǀĞ;ŵĞƚĂͲ
Ϳ ĞǆƉĞƌŝĞŶĐĞ ŽĨ ŵŽŽĚ͘ :ŽƵƌŶĂů ŽĨ ZĞƐĞĂƌĐŚ ŝŶ WĞƌƐŽŶĂůŝƚǇ͕ Ϯϴ;ϯͿ͕ ϯϱϭʹϯϳϯ͘
ĚŽŝ͗ϭϬ͘ϭϬϬϲͬũƌƉĞ͘ϭϵϵϰ͘ϭϬϮϱ
DĂǇƌŝŶŐ͕ W͘ ;ϮϬϬϳͿ͘ KŶ ŐĞŶĞƌĂůŝǌĂƚŝŽŶ ŝŶ ƋƵĂůŝƚĂƚŝǀĞůǇ ŽƌŝĞŶƚĞĚ ƌĞƐĞĂƌĐŚ͘ &ŽƌƵŵ
YƵĂůŝƚĂƚŝǀĞ^ŽǌŝĂůĨŽƌƐĐŚƵŶŐ͕ϴ;ϯͿ
DĂǇƌŝŶŐ͕ W͘ ;ϮϬϭϰͿ͘ YƵĂůŝƚĂƚŝǀĞ ĐŽŶƚĞŶƚ ĂŶĂůǇƐŝƐ͗ dŚĞŽƌĞƚŝĐĂů ĨŽƵŶĚĂƚŝŽŶ͕ ďĂƐŝĐ
ƉƌŽĐĞĚƵƌĞƐ ĂŶĚ ƐŽĨƚǁĂƌĞ ƐŽůƵƚŝŽŶ͘ <ůĂŐĞŶĨƵƌƚ ͕ ƵƐƚƌŝĂ͗ ^ĂŐĞ͘ ZĞƚƌŝĞǀĞĚ ĨƌŽŵ
ŚƚƚƉƐ͗ͬͬŶďŶͲƌĞƐŽůǀŝŶŐ͘ŽƌŐͬƵƌŶ͗ŶďŶ͗ĚĞ͗ϬϭϲϴͲƐƐŽĂƌͲϯϵϱϭϳϯ
DĐŽŶŶĞůů͕͘'͕͘ΘsĂůĞŶƚŝŶŽ͕<͘;ϮϬϭϲͿ͘/ŶƚĞƌŐĞŶĞƌĂƚŝŽŶĂůĨĨĞĐƚƐŽĨŚŝůĚŚŽŽĚdƌĂƵŵĂ͗
ǀĂůƵĂƚŝŶŐWĂƚŚǁĂǇƐŵŽŶŐDĂƚĞƌŶĂůƐ͕WĞƌŝŶĂƚĂůĞƉƌĞƐƐŝǀĞ^ǇŵƉƚŽŵƐ͕ĂŶĚ
/ŶĨĂŶƚ KƵƚĐŽŵĞƐ͘ŚŝůĚ DĂůƚƌĞĂƚŵĞŶƚ͕Ϯϭ;ϰͿ͕ ϯϭϳʹ
ϯϮϲ͘ŚƚƚƉƐ͗ͬͬĚŽŝ͘ŽƌŐͬϭϬ͘ϭϭϳϳͬϭϬϳϳϱϱϵϱϭϲϲϱϵϱϱϲ
DŝŬƵůŝŶĐĞƌ͕ D͕͘ Θ ^ŚĂǀĞƌ͕ W͘ Z͘ ;ϮϬϭϮͿ͘ Ŷ ĂƚƚĂĐŚŵĞŶƚ ƉĞƌƐƉĞĐƚŝǀĞ ŽŶ
ƉƐǇĐŚŽƉĂƚŚŽůŽŐǇ͘tŽƌůĚ WƐǇĐŚŝĂƚƌǇ͕ϭϭ;ϭͿ͕ ϭϭͲϭϱ͘
ĚŽŝ͗ϭϬ͘ϭϬϭϲͬũ͘ǁƉƐǇĐ͘ϮϬϭϮ͘Ϭϭ͘ϬϬϯ
DŝůŽƚ͕d͕͘>ŽƌĞŶƚ͕͕͘^ƚͲ>ĂƵƌĞŶƚ͕͕͘ĞƌŶŝĞƌ͕͕͘dĂƌĂďƵůƐǇ͕'͕͘>ĞŵĞůŝŶ͕:͕͘ΘƚŚŝĞƌ͕>͘^͘
;ϮϬϭϰͿ͘,ŽƐƚŝůĞͲŚĞůƉůĞƐƐƐƚĂƚĞŽĨŵŝŶĚĂƐĨƵƌƚŚĞƌĞǀŝĚĞŶĐĞŽĨĂĚƵůƚĚŝƐŽƌŐĂŶŝǌĞĚ
ƐƚĂƚĞƐŽĨŵŝŶĚ ŝŶŶĞŐůĞĐƚŝŶŐĨĂŵŝůŝĞƐ͘ŚŝůĚďƵƐĞΘEĞŐůĞĐƚ͕ϯϴ;ϴͿ͕ϭϯϱϭͲϭϯϱϳ͘
ĚŽŝ͗ϭϬ͘ϭϬϭϲͬũ͘ĐŚŝĂďƵ͘ϮϬϭϰ͘ϬϮ͘Ϭϭϱ
DŝƌĂŶĚĂ͕:͘<͘ ͕ĚĞůĂKƐĂ͕E͘ ͕'ƌĂŶĞƌŽ͕Z͕͘ΘǌƉĞůĞƚĂ͕>͘;ϮϬϭϯͿ͘DƵůƚŝƉůĞŵĞĚŝĂƚŽƌƐŽĨƚŚĞ
ƌĞůĂƚŝŽŶƐŚŝƉƐĂŵŽŶŐŵĂƚĞƌŶĂůĐŚŝůĚŚŽŽĚĂďƵƐĞ͕ ŝŶƚŝŵĂƚĞƉĂƌƚŶĞƌ ǀŝŽůĞŶĐĞ͕ĂŶĚ
ŽĨĨƐƉƌŝŶŐƉƐǇĐŚŽƉĂƚŚŽůŽŐǇ͘:ŽƵƌŶĂůŽĨ/ŶƚĞƌƉĞƌƐŽŶĂůsŝŽůĞŶĐĞ͕Ϯϴ;ϭϰͿ͕ϮϵϰϭͲϮϵϲϱ͘
ĚŽŝ͗ϭϬ͘ϭϭϳϳͬϬϴϴϲϮϲϬϱϭϯϰϴϴϲϴϲ
DŽůůŝĐĂ͕Z͘&͕͘ΘĂƐƉŝͲzĂǀŝŶ͕z͘;ϭϵϵϭͿ͘DĞĂƐƵƌŝŶŐƚŽƌƚƵƌĞĂŶĚƚŽƌƚƵƌĞͲƌĞůĂƚĞĚƐǇŵƉƚŽŵƐ ͘
WƐǇĐŚŽůŽŐŝĐĂůƐƐĞƐƐŵĞŶƚ͗:ŽƵƌŶĂůŽĨŽŶƐƵůƚŝŶŐĂŶĚůŝŶŝĐĂůWƐǇĐŚŽůŽŐǇ͕ϯ;ϰͿ͕
ϱϴϭʹϱϴϳ͘ĚŽŝ͗ϭϬ͘ϭϬϯϳͬϭϬϰϬͲϯϱϵϬ͘ϯ͘ϰ͘ϱϴϭ
DƵůůĞŶ͕W͘͕͘DĂƌƚŝŶ͕:͘>͕͘ŶĚĞƌƐŽŶ͕:͘͕͘ZŽŵĂŶƐ͕^͘͕͘Θ,ĞƌďŝƐŽŶ͕'͘W͘;ϭϵϵϲͿ͘dŚĞ
ůŽŶŐͲƚĞƌŵ ŝŵƉĂĐƚ ŽĨ ƚŚĞ ƉŚǇƐŝĐĂů ͕ ĞŵŽƚŝŽŶĂů ͕ ĂŶĚ ƐĞǆƵĂů ĂďƵƐĞ ŽĨ ĐŚŝůĚƌĞŶ͗ 
ĐŽŵŵƵŶŝƚǇ ƐƚƵĚǇ͘ ŚŝůĚ ďƵƐĞ Θ EĞŐůĞĐƚ͕ ϮϬ;ϭͿ͕ ϳͲϮϭ͘ ĚŽŝ͗ϭϬ͘ϭϬϭϲͬϬϭϰϱͲ
Ϯϭϯϰ;ϵϱͿϬϬϭϭϮͲϯ
DƵƌƌĂǇ͕>͘;ϮϬϭϰͿ͘dŚĞƉƐǇĐŚŽůŽŐǇŽĨďĂďŝĞƐ͘>ŽŶĚŽŶ͕h<͗ŽŶƐƚĂďůĞΘZŽďŝŶƐŽŶ͘
DƵƚŚĠŶ͕>͘<͘ΘDƵƚŚĠŶ͕͘K͘;ϭϵϵϴʹϮϬϭϱͿ͘DƉůƵƐhƐĞƌ͛Ɛ'ƵŝĚĞ;ϳƚŚĞĚ͘Ϳ͘>ŽƐŶŐĞůĞƐ͗
ƵƚŚŽƌ͘
DƵǌŝŬ͕D͕͘ŽĐŬŶĞŬ͕͘>͕͘ƌŽĚĞƌŝĐŬ ͕͕͘ZŝĐŚĂƌĚƐŽŶ͕W͘ ͕ZŽƐĞŶďůƵŵ͕<͘>͘ ͕dŚĞůĞŶ͕<͘ ͕Θ
^ĞŶŐ͕:͘^͘;ϮϬϭϯͿ͘DŽƚŚĞƌʹŝŶĨĂŶƚďŽŶĚŝŶŐŝŵƉĂŝƌŵĞŶƚĂĐƌŽƐƐƚŚĞĨŝƌƐƚϲŵŽŶƚŚƐ
ƉŽƐƚƉĂƌƚƵŵ͗ ƚŚĞƉƌŝŵĂĐǇ ŽĨ ƉƐǇĐŚŽƉĂƚŚŽůŽŐǇ ŝŶǁŽŵĞŶǁŝƚŚ ĐŚŝůĚŚŽŽĚ ĂďƵƐĞ
ϭϮϬ
ĂŶĚ ŶĞŐůĞĐƚ ŚŝƐƚŽƌŝĞƐ͘ƌĐŚŝǀĞƐ ŽĨ ǁŽŵĞŶΖƐ ŵĞŶƚĂů ŚĞĂůƚŚ͕ϭϲ;ϭͿ͕ ϮϵͲϯϴ͘ ĚŽŝ͗
ϭϬ͘ϭϬϬϳͬƐϬϬϳϯϳͲϬϭϮͲϬϯϭϮͲϬ
EĂŝƌ͕W͕͘^ĐŚƵůĞƌ͕D͘͕͘ůĂĐŬ͕D͘D͕͘<ĞƚƚŝŶŐĞƌ͕>͕͘Θ,ĂƌƌŝŶŐƚŽŶ͕͘;ϮϬϬϯͿ͘ƵŵƵůĂƚŝǀĞ
ĞŶǀŝƌŽŶŵĞŶƚĂů ƌŝƐŬ ŝŶ ƐƵďƐƚĂŶĐĞ ĂďƵƐŝŶŐǁŽŵĞŶ͗ ĂƌůǇ ŝŶƚĞƌǀĞŶƚŝŽŶ͕ ƉĂƌĞŶƚŝŶŐ
ƐƚƌĞƐƐ͕ĐŚŝůĚĂďƵƐĞƉŽƚĞŶƚŝĂůĂŶĚĐŚŝůĚĚĞǀĞůŽƉŵĞŶƚ͘ŚŝůĚďƵƐĞΘEĞŐůĞĐƚ͕Ϯϳ;ϵͿ͕
ϵϵϳʹϭϬϭϳ͘ĚŽŝ͗ϭϬ͘ϭϬϭϲͬ^ϬϭϰϱͲϮϭϯϰ;ϬϯͿϬϬϭϲϵͲϴ
EĞĚĞƌŚŽĨ͕͕͘Θ^ĐŚŵŝĚƚ͕D͘s͘;ϮϬϭϭ͖ϮϬϭϮ͖Ϳ͘DŝƐŵĂƚĐŚŽƌĐƵŵƵůĂƚŝǀĞƐƚƌĞƐƐ͗dŽǁĂƌĚĂŶ
ŝŶƚĞŐƌĂƚĞĚ ŚǇƉŽƚŚĞƐŝƐ ŽĨ ƉƌŽŐƌĂŵŵŝŶŐ ĞĨĨĞĐƚƐ͘WŚǇƐŝŽůŽŐǇ ΘĞŚĂǀŝŽƌ͕ ϭϬϲ;ϱͿ͕
ϲϵϭͲϳϬϬ͘ĚŽŝ͗ϭϬ͘ϭϬϭϲͬũ͘ƉŚǇƐďĞŚ͘ϮϬϭϭ͘ϭϮ͘ϬϬϴ
EĞůƐŽŶ͕͘D͘;ϮϬϬϯͿ͘dƌĂŶƐŝƚŝŽŶƚŽŵŽƚŚĞƌŚŽŽĚ͘:ŽƵƌŶĂůŽĨKďƐƚĞƚƌŝĐ͕'ǇŶĞĐŽůŽŐŝĐ͕ĂŶĚ
EĞŽŶĂƚĂůEƵƌƐŝŶŐ͕ϯϮ;ϰͿ͕ϰϲϱ͘
EŝĐĐŽůƐ͕ ͕͘ DŝůůŝŐĂŶ͕ <͕͘ ^ǁŽƌĚ͕t͕͘ dŚĂďĂŶĞ͕ >͕͘ ,ĞŶĚĞƌƐŽŶ͕ :͕͘ Θ ^ŵŝƚŚ͕ ͘ ;ϮϬϭϮͿ͘
/ŶƚĞŐƌĂƚĞĚ ƉƌŽŐƌĂŵƐ ĨŽƌ ŵŽƚŚĞƌƐ ǁŝƚŚ ƐƵďƐƚĂŶĐĞ ĂďƵƐĞ ŝƐƐƵĞƐ͗  ƐǇƐƚĞŵĂƚŝĐ
ƌĞǀŝĞǁŽĨƐƚƵĚŝĞƐƌĞƉŽƌƚŝŶŐŽŶƉĂƌĞŶƚŝŶŐŽƵƚĐŽŵĞƐ͘,ĂƌŵZĞĚƵĐƚŝŽŶ:ŽƵƌŶĂů͕ϵ;ϭͿ͕
ϭϰͲϭϰ͘ĚŽŝ͗ϭϬ͘ϭϭϴϲͬϭϰϳϳͲϳϱϭϳͲϵͲϭϰ
EŝĐĐŽůƐ͕͕͘^ŵŝƚŚ͕͘ĂŶĚĞŶŽŝƚ͕͘;ϮϬϭϱͿ͘dŚĞǁŽƌŬŝŶŐŵŽĚĞůŽĨƚŚĞĐŚŝůĚŝŶƚĞƌǀŝĞǁ͗
ƐƚĂďŝůŝƚǇ ŽĨ ƚŚĞ ĚŝƐƌƵƉƚĞĚ ĐůĂƐƐŝĨŝĐĂƚŝŽŶ ŝŶ Ă ĐŽŵŵƵŶŝƚǇ ŝŶƚĞƌǀĞŶƚŝŽŶ ƐĂŵƉůĞ͘
/ŶĨĂŶƚDĞŶƚĂů,ĞĂůƚŚ:ŽƵƌŶĂů͕ϯϲ͕ϯϴϴͲϯϵϴ͘ĚŽŝ͗ϭϬ͘ϭϬϬϮͬŝŵŚũ͘ϮϭϱϮϮ
EŝũĞŶŚƵŝƐ͕͕͘ǀĂŶĚĞƌ,Ăƌƚ͕K͕͘Θ^ ƚĞĞůĞ͕<͘;ϮϬϭϬͿ͘dƌĂƵŵĂͲƌĞůĂƚĞĚƐƚƌƵĐƚƵƌĂůĚŝƐƐŽĐŝĂƚŝŽŶ
ŽĨ ƚŚĞ ƉĞƌƐŽŶĂůŝƚǇ͘ ĐƚŝǀŝƚĂƐ EĞƌǀŽƐĂ ^ƵƉĞƌŝŽƌ͕ ϱϮ;ϭͿ͕ ϭͲϮϯ͘
ĚŽŝ͗ϭϬ͘ϭϬϬϳͬ&ϬϯϯϳϵϱϲϬ
EŝũƐƐĞŶƐ͕>͕͘>ƵǇƚĞŶ͕W͕͘ΘĂůĞƐ͕͘>͘;ϮϬϭϮͿ͘DĞŶƚĂůŝǌĂƚŝŽŶͲďĂƐĞĚƚƌĞĂƚŵĞŶƚĨŽƌƉĂƌĞŶƚƐ
;DdͲWͿǁŝƚŚďŽƌĚĞƌůŝŶĞƉĞƌƐŽŶĂůŝƚǇĚŝƐŽƌĚĞƌĂŶĚƚŚĞŝƌŝŶĨĂŶƚƐ͘/ŶE͘DŝĚŐĞǇΘ/͘
sƌŽƵǀĂ;ĚƐ͘Ϳ͕DŝŶĚŝŶŐƚŚĞĐŚŝůĚ͗DĞŶƚĂůŝǌĂƚŝŽŶͲďĂƐĞĚŝŶƚĞƌǀĞŶƚŝŽŶƐǁŝƚŚĐŚŝůĚƌĞŶ͕
ǇŽƵŶŐƉĞŽƉůĞĂŶĚƚŚĞŝƌĨĂŵŝůŝĞƐ;ƉƉ͘ϳϵʹϵϳͿ͘>ŽŶĚŽŶ͕h<͗ZŽƵƚůĞĚŐĞ͘
EŽƌŵĂŶ͕Z͘͕͘ǇĂŵďĂĂ͕D͘ ͕Ğ͕Z͕͘ƵƚĐŚĂƌƚ͕͘ ͕^ĐŽƚƚ͕:͕͘ΘsŽƐ͕d͘;ϮϬϭϮͿ͘dŚĞůŽŶŐͲ
ƚĞƌŵŚĞĂůƚŚĐŽŶƐĞƋƵĞŶĐĞƐŽĨĐŚŝůĚƉŚǇƐŝĐĂůĂďƵƐĞ͕ĞŵŽƚŝŽŶĂůĂďƵƐĞ͕ĂŶĚŶĞŐůĞĐƚ͗
ĂƐǇƐƚĞŵĂƚŝĐƌĞǀŝĞǁĂŶĚŵĞƚĂͲĂŶĂůǇƐŝƐ͘W>Ž^ŵĞĚŝĐŝŶĞ͕ϵ;ϭϭͿ͕ĞϭϬϬϭϯϰϵ͘
EććƚćŶĞŶ͕W͕͘<ĂŶŶŝŶĞŶ͕<͕͘YŽƵƚĂ͕^͕͘ΘWƵŶĂŵćŬŝ ͕Z͘;ϮϬϬϮͿ͘dƌĂƵŵĂͲƌĞůĂƚĞĚĞŵŽƚŝŽŶĂů
ƉĂƚƚĞƌŶƐ ĂŶĚ ƚŚĞŝƌ ĂƐƐŽĐŝĂƚŝŽŶ ǁŝƚŚ ƉŽƐƚͲƚƌĂƵŵĂƚŝĐ ĂŶĚ ƐŽŵĂƚŝĐ ƐǇŵƉƚŽŵƐ͘
ŶǆŝĞƚǇ͕^ƚƌĞƐƐΘŽƉŝŶŐ͕ϭϱ;ϭͿ͕ϳϱʹϵϰ͘ĚŽŝ͗ϭϬ͘ϭϬϴϬͬϭϬϲϭϱϴϬϬϮϵϬϬϬϳϯϬϴ
WĂĚǇŬƵůĂ͕E͘>͕͘ΘŽŶŬůŝŶ ͕W͘;ϮϬϭϬͿ͘dŚĞƐĞůĨƌĞŐƵůĂƚŝŽŶŵŽĚĞůŽĨĂƚƚĂĐŚŵĞŶƚƚƌĂƵŵĂ
ĂŶĚĂĚĚŝĐƚŝŽŶ͘ůŝŶŝĐĂů^ŽĐŝĂůtŽƌŬ:ŽƵƌŶĂů͕ϯϴ;ϰͿ͕ϯϱϭͲϯϲϬ͘ĚŽŝ͗ϭϬ͘ϭϬϬϳͬƐϭϬϲϭϱͲ
ϬϬϵͲϬϮϬϰͲϲ
WĂũƵůŽ͕ D͘ ͕ ^ĂǀŽŶůĂŚƚŝ͕ ͕͘ ^ŽƵƌĂŶĚĞƌ ͕ ͕͘ ,ĞůĞŶŝƵƐ͕ ,͕͘ Θ WŝŚĂ͕ :͘ ;ϮϬϬϭͿ͘ ŶƚĞŶĂƚĂů
ĚĞƉƌĞƐƐŝŽŶ͕ ƐƵďƐƚĂŶĐĞ ĚĞƉĞŶĚĞŶĐǇ ĂŶĚ ƐŽĐŝĂů ƐƵƉƉŽƌƚ͘:ŽƵƌŶĂů ŽĨ ĨĨĞĐƚŝǀĞ
ŝƐŽƌĚĞƌƐ͕ϲϱ;ϭͿ͕ϵͲϭϳ͘ĚŽŝ͗ϭϬ͘ϭϬϭϲͬ^ϬϭϲϱͲϬϯϮϳ;ϬϬͿϬϬϮϲϱͲϮ
WĂũƵůŽ͕ D͕͘ WǇǇŬŬƂŶĞŶ͕ E͕͘ <ĂůůĂŶĚ͕ D͕͘ ^ŝŶŬŬŽŶĞŶ͕ :͕͘ ,ĞůĞŶŝƵƐ͕ ,͕͘ WƵŶĂŵćŬŝ͕ Z͕͘ Θ
^ƵĐŚŵĂŶ͕ E͘ ;ϮϬϭϮͿ͘ ^ƵďƐƚĂŶĐĞͲĂďƵƐŝŶŐŵŽƚŚĞƌƐ ŝŶ ƌĞƐŝĚĞŶƚŝĂů ƚƌĞĂƚŵĞŶƚǁŝƚŚ
ƚŚĞŝƌďĂďŝĞƐ͗ /ŵƉŽƌƚĂŶĐĞŽĨƉƌĞͲĂŶĚƉŽƐƚŶĂƚĂůŵĂƚĞƌŶĂůƌĞĨůĞĐƚŝǀĞ ĨƵŶĐƚŝŽŶŝŶŐ͘
/ŶĨĂŶƚDĞŶƚĂů,ĞĂůƚŚ:ŽƵƌŶĂů͕ϯϯ;ϭͿ͕ϳϬͲϴϭ͘ĚŽŝ͗ϭϬ͘ϭϬϬϮͬŝŵŚũ͘ϮϬϯϰϮ
WĂũƵůŽ͕D͕͘^ƵĐŚŵĂŶ͕E͕͘<ĂůůĂŶĚ͕D͕͘^ŝŶŬŬŽŶĞŶ͕ :͕͘,ĞůĞŶŝƵƐ͕,͕͘ΘDĂǇĞƐ͕>͘;ϮϬϬϴͿ͘
ZŽůĞ ŽĨ ŵĂƚĞƌŶĂů ƌĞĨůĞĐƚŝǀĞ ĂďŝůŝƚǇ ĨŽƌ ƐƵďƐƚĂŶĐĞ ĂďƵƐŝŶŐ ŵŽƚŚĞƌƐ͘:ŽƵƌŶĂů ŽĨ
WƌĞŶĂƚĂůΘWĞƌŝŶĂƚĂůWƐǇĐŚŽůŽŐǇΘ,ĞĂůƚŚ͗WWW,͕Ϯϯ;ϭͿ͕ϭϯ͘
ϭϮϭ
WĂŶƚĞƌͲƌŝĐŬ͕͕͘ƵƌŐĞƐƐ͕͕͘ŐŐĞƌŵĂŶ͕D͕͘DĐůůŝƐƚĞƌ͕&͕͘WƌƵĞƚƚ͕<͕͘Θ>ĞĐŬŵĂŶ͕:͘&͘
;ϮϬϭϰͿ͘ WƌĂĐƚŝƚŝŽŶĞƌ ƌĞǀŝĞǁ͗ ĞŶŐĂŐŝŶŐ ĨĂƚŚĞƌƐʹƌĞĐŽŵŵĞŶĚĂƚŝŽŶƐ ĨŽƌ Ă ŐĂŵĞ
ĐŚĂŶŐĞ ŝŶ ƉĂƌĞŶƚŝŶŐ ŝŶƚĞƌǀĞŶƚŝŽŶƐ ďĂƐĞĚ ŽŶ Ă ƐǇƐƚĞŵĂƚŝĐ ƌĞǀŝĞǁ ŽĨ ƚŚĞ ŐůŽďĂů
ĞǀŝĚĞŶĐĞ͘:ŽƵƌŶĂů ŽĨ ŚŝůĚ WƐǇĐŚŽůŽŐǇ ĂŶĚ WƐǇĐŚŝĂƚƌǇ ͕ϱϱ;ϭϭͿ͕ ϭϭϴϳͲϭϮϭϮ͘
ĚŽŝ͗ϭϬ͘ϭϭϭϭͬũĐƉƉ͘ϭϮϮϴϬ
WĂƚǁĂƌĚŚĂŶ͕/͕͘,ƵƌůĞǇ͕<͘͕͘dŚŽŵƉƐŽŶ͕Z͘t͕͘DĂƐŽŶ͕t͘͕͘ΘZŝŶŐůĞ͕:͘>͘;ϮϬϭϳͿ͘ŚŝůĚ
ŵĂůƚƌĞĂƚŵĞŶƚĂƐĂĨƵŶĐƚŝŽŶŽĨĐƵŵƵůĂƚŝǀĞĨĂŵŝůǇƌŝƐŬ͗&ŝŶĚŝŶŐƐĨƌŽŵƚŚĞŝŶƚĞŶƐŝǀĞ
ĨĂŵŝůǇ ƉƌĞƐĞƌǀĂƚŝŽŶ ƉƌŽŐƌĂŵ͘ŚŝůĚ ďƵƐĞ Θ EĞŐůĞĐƚ͕ϳϬ͕ ϵϮͲϵϵ͘
ĚŽŝ͗ϭϬ͘ϭϬϭϲͬũ͘ĐŚŝĂďƵ͘ϮϬϭϳ͘Ϭϲ͘ϬϭϬ
WĂƵůƵƐƐĞŶͲ,ŽŽŐĞďŽŽŵ͕D͘͕͘^ƚĂŵƐ͕'͘:͘:͕͘,ĞƌŵĂŶŶƐ͕:͕͘ΘWĞĞƚƐŵĂ͕d͘d͘;ϮϬϬϳͿ͘ŚŝůĚ
ŶĞŐĂƚŝǀĞĞŵŽƚŝŽŶĂůŝƚǇĂŶĚƉĂƌĞŶƚŝŶŐĨƌŽŵŝŶĨĂŶĐǇƚŽƉƌĞƐĐŚŽŽů͗ŵĞƚĂͲĂŶĂůǇƚŝĐ
ƌĞǀŝĞǁ͘ĞǀĞůŽƉŵĞŶƚĂůWƐǇĐŚŽůŽŐǇ͕ϰϯ;ϮͿ͕ϰϯϴ͘ĚŽŝ͗ϭϬ͘ϭϬϯϳͬϬϬϭϮͲϭϲϰϵ͘ϰϯ͘Ϯ͘ϰϯϴ
WĞĂƌůŵĂŶ͕ >͘ ͘ Θ ŽƵƌƚŽŝƐ͕ ͘ ͘ ;ϮϬϬϱͿ͘ ůŝŶŝĐĂů ĂƉƉůŝĐĂƚŝŽŶƐ ŽĨ ƚŚĞ ĂƚƚĂĐŚŵĞŶƚ
ĨƌĂŵĞǁŽƌŬ͗ZĞůĂƚŝŽŶĂůƚƌĞĂƚŵĞŶƚŽĨĐŽŵƉůĞǆƚƌĂƵŵĂ͘:ŽƵƌŶĂůŽĨdƌĂƵŵĂƚŝĐ^ ƚƌĞƐƐ͕
ϭϴ;ϱͿ͕ϰϰϵͲϰϱϵ͘ĚŽŝ͗ϭϬ͘ϭϬϬϮͬũƚƐ͘ϮϬϬϱϮ
WĞƌƌǇ ͕͘͕͘WŽůůĂƌĚ͕Z͘͘ ͕ůĂŬůĞǇ͕d͘>͘ ͕ĂŬĞƌ ͕t͘>͘ ͕ΘsŝŐŝůĂŶƚĞ͕͘;ϭϵϵϱͿ͘ŚŝůĚŚŽŽĚ
ƚƌĂƵŵĂ͕ƚŚĞŶĞƵƌŽďŝŽůŽŐǇŽĨĂĚĂƉƚĂƚŝŽŶ͕ĂŶĚ͞ƵƐĞͲĚĞƉĞŶĚĞŶƚ͟ĚĞǀĞůŽƉŵĞŶƚŽĨ
ƚŚĞ ďƌĂŝŶ͗ ,Žǁ ͞ƐƚĂƚĞƐ͟ ďĞĐŽŵĞ ͞ƚƌĂŝƚƐ͘͟/ŶĨĂŶƚ DĞŶƚĂů ,ĞĂůƚŚ :ŽƵƌŶĂů͕ϭϲ;ϰͿ͕
ϮϳϭͲϮϵϭ͘
WƌŽǀĞŶǌŝ ͕ >͘ ͕ ĂƐŝŶŝ͕ ͕͘ ĚĞ ^ŝŵŽŶĞ ͕ W͘ ͕ ZĞŶŝ͕'͘ ͕ ŽƌŐĂƚƚŝ ͕ Z͕͘ΘDŽŶƚŝƌŽƐƐŽ͕ Z͘ ;ϮϬϭϱͿ͘
DŽƚŚĞƌʹŝŶĨĂŶƚĚǇĂĚŝĐƌĞƉĂƌĂƚŝŽŶĂŶĚŝŶĚŝǀŝĚƵĂůĚŝĨĨĞƌĞŶĐĞƐŝŶǀĂŐĂůƚŽŶĞĂĨĨĞĐƚ
ϰͲŵŽŶƚŚͲŽůĚ ŝŶĨĂŶƚƐ͛ ƐŽĐŝĂů ƐƚƌĞƐƐ ƌĞŐƵůĂƚŝŽŶ͘ :ŽƵƌŶĂů ŽĨ ǆƉĞƌŝŵĞŶƚĂů ŚŝůĚ
WƐǇĐŚŽůŽŐǇ͕ϭϰϬ͕ϭϱϴͲϭϳϬ͘ĚŽŝ͗ϭϬ͘ϭϬϭϲͬũ͘ũĞĐƉ͘ϮϬϭϱ͘Ϭϳ͘ϬϬϯ
WƵŶĂŵćŬŝ͕Z͕͘Ğůƚ͕Z͕͘ΘWŽƐĂ͕d͘;ϮϬϭϯͿ͘ŵŽƚŝŽŶƐĚƵƌŝŶŐƚŚĞƚƌĂŶƐŝƚŝŽŶƚŽƉĂƌĞŶƚŚŽŽĚ
ĂŵŽŶŐƐƵďƐƚĂŶĐĞͲĂďƵƐŝŶŐŵŽƚŚĞƌƐ͗ /ŶƚĞŶƐŝƚǇ͕ĐŽŶƚĞŶƚĂŶĚŝŶƚĞƌǀĞŶƚŝŽŶĞĨĨĞĐƚƐ͘
:ŽƵƌŶĂů ŽĨ ZĞƉƌŽĚƵĐƚŝǀĞ ĂŶĚ /ŶĨĂŶƚ WƐǇĐŚŽůŽŐǇ ͕ ϯϭ;ϯͿ͕ ϮϮϮͲϮϰϰ͘
ĚŽŝ͗ϭϬ͘ϭϬϴϬͬϬϮϲϰϲϴϯϴ͘ϮϬϭϯ͘ϴϬϯϬϰϲ
WƵŶĂŵćŬŝ͕Z͘Ͳ>͕͘ŝĂď͕^͘z͕͘/ƐŽƐćǀŝ͕^͕͘<ƵŝƚƚŝŶĞŶ͕^͕͘ΘYŽƵƚĂ͕^͘Z͘;ϮϬϭϴͿ͘DĂƚĞƌŶĂůƉƌĞͲ
ĂŶĚƉŽƐƚŶĂƚĂůŵĞŶƚĂůŚĞĂůƚŚĂŶĚŝŶĨĂŶƚĚĞǀĞůŽƉŵĞŶƚŝŶǁĂƌĐŽŶĚŝƚŝŽŶƐ͗dŚĞ'ĂǌĂ
/ŶĨĂŶƚ^ƚƵĚǇ͘WƐǇĐŚŽůŽŐŝĐĂůdƌĂƵŵĂ͗dŚĞŽƌǇ͕ZĞƐĞĂƌĐŚ͕WƌĂĐƚŝĐĞ͕ĂŶĚWŽůŝĐǇ͕ϭϬ;ϮͿ͕
ϭϰϰͲϭϱϯ͘ĚŽŝ͗ϭϬ͘ϭϬϯϳͬƚƌĂϬϬϬϬϮϳϱ
WƵŶĂŵćŬŝ͕ Z͘>͕͘<ŽŵƉƌŽĞ͕ /͕͘YŽƵƚĂ͕ ^͕͘ůͲDĂƐƌŝ ͕D͕͘ΘĞ :ŽŶŐ͕ :͘d͘s͘D͘ ;ϮϬϬϱͿ͘ dŚĞ
ĚĞƚĞƌŝŽƌĂƚŝŽŶ ĂŶĚŵŽďŝůŝǌĂƚŝŽŶ ĞĨĨĞĐƚƐ ŽĨ ƚƌĂƵŵĂ ŽŶ ƐŽĐŝĂů ƐƵƉƉŽƌƚ͗ ŚŝůĚŚŽŽĚ
ŵĂůƚƌĞĂƚŵĞŶƚ ĂŶĚ ĂĚƵůƚŚŽŽĚ ŵŝůŝƚĂƌǇ ǀŝŽůĞŶĐĞ ŝŶ Ă WĂůĞƐƚŝŶŝĂŶ ĐŽŵŵƵŶŝƚǇ
ƐĂŵƉůĞ͘ ŚŝůĚ ďƵƐĞ Θ EĞŐůĞĐƚ͕ Ϯϵ;ϰͿ͕ ϯϱϭʹϯϳϯ͘
ĚŽŝ͗ϭϬ͘ϭϬϭϲͬũ͘ĐŚŝĂďƵ͘ϮϬϬϰ͘ϭϬ͘Ϭϭϭ
WƵŶĂŵćŬŝ͕ Z͘ ͕ YŽƵƚĂ͕ ^͘ Z͘ ͕ Θ WĞůƚŽŶĞŶ͕ <͘ ;ϮϬϭϳͿ͘ &ĂŵŝůǇ ƐǇƐƚĞŵƐ ĂƉƉƌŽĂĐŚ ƚŽ
ĂƚƚĂĐŚŵĞŶƚƌĞůĂƚŝŽŶƐ͕ǁĂƌƚƌĂƵŵĂ͕ĂŶĚŵĞŶƚĂůŚĞĂůƚŚĂŵŽŶŐƉĂůĞƐƚŝŶŝĂŶĐŚŝůĚƌĞŶ
ĂŶĚ ƉĂƌĞŶƚƐ͘ ƵƌŽƉĞĂŶ :ŽƵƌŶĂů ŽĨ WƐǇĐŚŽƚƌĂƵŵĂƚŽůŽŐǇ͕ ϴ;ƐƵƉϳͿ͕ ϭϰϯϵϲϰϵͲϭϱ͘
ĚŽŝ͗ϭϬ͘ϭϬϴϬͬϮϬϬϬϴϭϵϴ͘ϮϬϭϴ͘ϭϰϯϵϲϰϵ
WůĂŶƚ͕ ͘ d͕͘ :ŽŶĞƐ͕ &͘t͘ ͕ WĂƌŝĂŶƚĞ͕ ͘D͕͘ΘWĂǁůďǇ͕ ^͘ ;ϮϬϭϳͿ͘ ƐƐŽĐŝĂƚŝŽŶ ďĞƚǁĞĞŶ
ŵĂƚĞƌŶĂůĐŚŝůĚŚŽŽĚƚƌĂƵŵĂĂŶĚŽĨĨƐƉƌŝŶŐĐŚŝůĚŚŽŽĚƉƐǇĐŚŽƉĂƚŚŽůŽŐǇ͗DĞĚŝĂƚŝŽŶ
ĂŶĂůǇƐŝƐĨƌŽŵƚŚĞ>^WĐŽŚŽƌƚ͘dŚĞƌŝƚŝƐŚ:ŽƵƌŶĂůŽĨWƐǇĐŚŝĂƚƌǇ͗dŚĞ:ŽƵƌŶĂůŽĨ
DĞŶƚĂů^ĐŝĞŶĐĞ͕Ϯϭϭ;ϯͿ͕ϭϰϰ͘
ϭϮϮ
WůĂŶƚ͕͘d͕͘WĂǁůďǇ͕^ ͕͘WĂƌŝĂŶƚĞ͕͘D͘ ͕Θ:ŽŶĞƐ͕&͘t͘;ϮϬϭϴͿ͘tŚĞŶŽŶĞĐŚŝůĚŚŽŽĚŵĞĞƚƐ
ĂŶŽƚŚĞƌʹŵĂƚĞƌŶĂů ĐŚŝůĚŚŽŽĚ ƚƌĂƵŵĂ ĂŶĚ ŽĨĨƐƉƌŝŶŐ ĐŚŝůĚ ƉƐǇĐŚŽƉĂƚŚŽůŽŐǇ͗ 
ƐǇƐƚĞŵĂƚŝĐƌĞǀŝĞǁ͘ůŝŶŝĐĂůŚŝůĚWƐǇĐŚŽůŽŐǇĂŶĚWƐǇĐŚŝĂƚƌǇ͕Ϯϯ;ϯͿ͕ϰϴϯͲϱϬϬ͘ĚŽŝ͗
ϭϬ͘ϭϭϳϳͬϭϯϱϵϭϬϰϱϭϳϳϰϮϭϴϲ͘
WůƵĞƐƐ͕ D͕͘ Θ ĞůƐŬǇ͕ :͘ ;ϮϬϭϭͿ͘ WƌĞŶĂƚĂů ƉƌŽŐƌĂŵŵŝŶŐ ŽĨ ƉŽƐƚŶĂƚĂů ƉůĂƐƚŝĐŝƚǇ ͍
ĞǀĞůŽƉŵĞŶƚ ĂŶĚ WƐǇĐŚŽƉĂƚŚŽůŽŐǇ ͕ Ϯϯ;ϭͿ͕ ϮϵͲϯϴ͘
ĚŽŝ͗ϭϬ͘ϭϬϭϳͬ^ϬϵϱϰϱϳϵϰϭϬϬϬϬϲϮϯ
WƵƚŶĂŵ͕ ^͘W͕͘ ,ĞůďŝŐ͕ ͘>͕͘ 'ĂƌƚƐƚĞŝŶ͕ D͘͕͘ ZŽƚŚďĂƌƚ͕ D͘<͕͘ Θ >ĞĞƌŬĞƐ͕ ͘ ;ϮϬϭϰͿ͘
ĞǀĞůŽƉŵĞŶƚ ĂŶĚ ĂƐƐĞƐƐŵĞŶƚ ŽĨ ƐŚŽƌƚ ĂŶĚ ǀĞƌǇ ƐŚŽƌƚ ĨŽƌŵƐ ŽĨ ƚŚĞ /ŶĨĂŶƚ
ĞŚĂǀŝŽƌYƵĞƐƚŝŽŶŶĂŝƌĞʹZĞǀŝƐĞĚ͘:ŽƵƌŶĂůŽĨWĞƌƐŽŶĂůŝƚǇƐƐĞƐƐŵĞŶƚ͕ϵϲ;ϰͿ͕ϰϰϱʹ
ϰϱϴ͘ĚŽŝ͗ϭϬ͘ϭϬϴϬͬϬϬϮϮϯϴϵϭ͘ϮϬϭϯ͘ϴϰϭϭϳϭ
YŽƵƚĂ͕ ^͕͘ WƵŶĂŵćŬŝ ͕ Z͘ ͕Θů ^ĂƌƌĂũ͕͘ ;ϮϬϬϴͿ͘ ŚŝůĚ ĚĞǀĞůŽƉŵĞŶƚ ĂŶĚ ĨĂŵŝůǇŵĞŶƚĂů
ŚĞĂůƚŚ ŝŶ ǁĂƌ ĂŶĚ ŵŝůŝƚĂƌǇ ǀŝŽůĞŶĐĞ͗ dŚĞ ƉĂůĞƐƚŝŶŝĂŶ ĞǆƉĞƌŝĞŶĐĞ͘ /ŶƚĞƌŶĂƚŝŽŶĂů
:ŽƵƌŶĂů ŽĨ ĞŚĂǀŝŽƌĂů ĞǀĞůŽƉŵĞŶƚ͕ ϯϮ;ϰͿ͕ ϯϭϬͲϯϮϭ͘
ĚŽŝ͗ϭϬ͘ϭϭϳϳͬϬϭϲϱϬϮϱϰϬϴϬϵϬϵϳϯ
ZĂůůŝƐ͕^͕͘^ŬŽƵƚĞƌŝƐ͕,͕͘DĐĂďĞ͕D͕͘ΘDŝůŐƌŽŵ͕:͘;ϮϬϭϰͿ͘ƉƌŽƐƉĞĐƚŝǀĞĞǆĂŵŝŶĂƚŝŽŶŽĨ
ĚĞƉƌĞƐƐŝŽŶ͕ĂŶǆŝĞƚǇĂŶĚƐƚƌĞƐƐ ƚŚƌŽƵŐŚŽƵƚƉƌĞŐŶĂŶĐǇ͘tŽŵĞŶĂŶĚŝƌƚŚ͕Ϯϳ;ϰͿ ͕
ĞϯϲͲĞϰϮ͘ĚŽŝ͗ϭϬ͘ϭϬϭϲͬũ͘ǁŽŵďŝ͘ϮϬϭϰ͘Ϭϴ͘ϬϬϮ
ZĂŵŽͲ&ĞƌŶĄŶĚĞǌ͕ >͘ ͕ ^ĐŚŶĞŝĚĞƌ ͕ ͕͘ tŝůŬĞƌ ͕ ^͕͘ Θ <ŽůĂƐƐĂ͕ /͘ d͘ ;ϮϬϭϱͿ͘ ƉŝŐĞŶĞƚŝĐ
ĂůƚĞƌĂƚŝŽŶƐĂƐƐŽĐŝĂƚĞĚǁŝƚŚǁĂƌƚƌĂƵŵĂĂŶĚĐŚŝůĚŚŽŽĚŵĂůƚƌĞĂƚŵĞŶƚ͘ĞŚĂǀŝŽƌĂů
^ĐŝĞŶĐĞƐΘƚŚĞ>Ăǁ͕ϯϯ;ϱͿ͕ϳϬϭͲϳϮϭ͘ĚŽŝ͗ϭϬ͘ϭϬϬϮͬďƐů͘ϮϮϬϬ
ZĂƉŚĂĞůͲ>ĞĨĨ͕:͘;ϭϵϵϭͿ͘WƐǇĐŚŽůŽŐŝĐĂůƉƌŽĐĞƐƐĞƐŽĨĐŚŝůĚďĞĂƌŝŶŐ͘WŽƌƚůĂŶĚ͕KZ͗ŚĂƉŵĂŶ
ĂŶĚ,Ăůů͘
ZĂƉŚĂĞůͲ>ĞĨĨ͕:͘ ;ϮϬϭϬͿ͘,ĞĂůƚŚǇŵĂƚĞƌŶĂůĂŵďŝǀĂůĞŶĐĞ͘WƐǇĐŚŽͲĂŶĂůǇƚŝĐWƐǇĐŚŽƚŚĞƌĂƉǇ
ŝŶ^ŽƵƚŚĨƌŝĐĂ͕ϭϴ;ϮͿ͕ϱϳͲϳϯ͘
ZĞĐŬ͕͕͘,ƵŶƚ͕͕͘&ƵĐŚƐ͕d͕͘tĞŝƐƐ͕Z͕͘EŽŽŶ͕͕͘DŽĞŚůĞƌ͕͕͘ ͘͘͘ΘDƵŶĚƚ͕͘ ;ϮϬϬϰͿ͘
/ŶƚĞƌĂĐƚŝǀĞ ƌĞŐƵůĂƚŝŽŶ ŽĨ ĂĨĨĞĐƚ ŝŶ ƉŽƐƚƉĂƌƚƵŵ ĚĞƉƌĞƐƐĞĚ ŵŽƚŚĞƌƐ ĂŶĚ ƚŚĞŝƌ
ŝŶĨĂŶƚƐ͗ĂŶŽǀĞƌǀŝĞǁ͘WƐǇĐŚŽƉĂƚŚŽůŽŐǇ͕ϯϳ;ϲͿ͕ϮϳϮͲϮϴϬ͘ĚŽŝ͗ϭϬ͘ϭϭϱϵͬϬϬϬϬϴϭϵϴϯ
ZŝŐŐƐ͕ ^͘͕͘ Θ :ĂĐŽďǀŝƚǌ͕ ͘ ;ϮϬϬϮͿ͘ ǆƉĞĐƚĂŶƚ ƉĂƌĞŶƚƐ͛ ƌĞƉƌĞƐĞŶƚĂƚŝŽŶƐ ŽĨ ĞĂƌůǇ
ĂƚƚĂĐŚŵĞŶƚƌĞůĂƚŝŽŶͲƐŚŝƉƐ͗ƐƐŽĐŝĂƚŝŽŶƐǁŝƚŚŵĞŶƚĂůŚĞĂůƚŚĂŶĚĨĂŵŝůǇŚŝƐƚŽƌǇ͘
:ŽƵƌŶĂůŽĨŽŶƐƵůƚŝŶŐĂŶĚůŝŶŝĐĂůWƐǇĐŚŽůŽŐǇ ͕ϳϬ;ϭͿ͕ϭϵϱʹϮϬϰ͘ĚŽŝ͗ϭϬ͘ϭϬϯϳͬϬϬϮϮͲ
ϬϬϲy͘ϳϬ͘ϭ͘ϭϵϱ
ZĂŚŝŵ͕ ,͕͘tŝĐŬ ͕ >͘ ͕ ,ĂůŝůĞŚ͕ ^͘ ͕ ,ĂƐƐĂŶͲŝƚĂƌ͕ ^͕͘ ŚĞŬŝƌ ͕ ,͕͘tĂƚƚ͕ '͕͘ Θ<ŚĂǁĂũĂ͕D͘
;ϮϬϬϵͿ͘,ĞĂůƚŚŝŶƚŚĞŽĐĐƵƉŝĞĚƉĂůĞƐƚŝŶŝĂŶƚĞƌƌŝƚŽƌǇϮŵĂƚĞƌŶĂůĂŶĚĐŚŝůĚŚĞĂůƚŚŝŶ
ƚŚĞ ŽĐĐƵƉŝĞĚ ƉĂůĞƐƚŝŶŝĂŶ ƚĞƌƌŝƚŽƌǇ͘ >ĂŶĐĞƚ͕ ϯϳϯ;ϵϲϲϳͿ͕ ϵϲϳͲϵϳϳ͘
ĚŽŝ͗ϭϬ͘ϭϬϭϲͬ^ϬϭϰϬͲϲϳϯϲ;ϬϵͿϲϬϭϬϴͲϮ
ZŝũůĂĂƌƐĚĂŵ͕:͕͘^ƚĞǀĞŶƐ͕'͘t͕͘:ĂŶƐĞŶ͕W͘t͕͘ZŝŶŐŽŽƚ͕͘W͕͘:ĂĚĚŽĞ͕s͘t͕͘,ŽĨŵĂŶ͕͕͘
͘͘͘ Θ dŝĞŵĞŝĞƌ͕ ,͘ ;ϮϬϭϰͿ͘ DĂƚĞƌŶĂů ĐŚŝůĚŚŽŽĚ ŵĂůƚƌĞĂƚŵĞŶƚ ĂŶĚ ŽĨĨƐƉƌŝŶŐ
ĞŵŽƚŝŽŶĂůĂŶĚďĞŚĂǀŝŽƌĂůƉƌŽďůĞŵƐ͗DĂƚĞƌŶĂůĂŶĚƉĂƚĞƌŶĂůŵĞĐŚĂŶŝƐŵƐŽĨƌŝƐŬ
ƚƌĂŶƐŵŝƐƐŝŽŶ͘ŚŝůĚDĂůƚƌĞĂƚŵĞŶƚ͕ϭϵ;ϮͿ͕ϲϳͲϳϴ͘ĚŽŝ͗ϭϬ͘ϭϭϳϳͬϭϬϳϳϱϱϵϱϭϰϱϮϳϲϯϵ
ZŝǀĂƌƵŐŶŽůĂ͕͘Z͕͘'ĂǌǌŽƚƚŝ͕^͕͘^ƉŝŶĞůůŝ͕D͕͘/ĞƌĂƌĚŝ͕͕͘ĂƉƌŝŶ͕͕͘ΘůďŝǌǌĂƚŝ͕͘;ϮϬϭϯͿ͘
DĂƚĞƌŶĂůĂƚƚĂĐŚŵĞŶƚŝŶĨůƵĞŶĐĞƐŵŽƚŚĞƌʹŝŶĨĂŶƚƐƚǇůĞƐŽĨƌĞŐƵůĂƚŝŽŶĂŶĚƉůĂǇǁŝƚŚ
ŽďũĞĐƚƐ Ăƚ ŶŝŶĞŵŽŶƚŚƐ͘ ƚƚĂĐŚŵĞŶƚ Θ ,ƵŵĂŶ ĞǀĞůŽƉŵĞŶƚ͕ ϭϱ;ϮͿ͕ ϭϬϳʹϭϯϭ͘
ĚŽŝ͗ϭϬ͘ϭϬϴϬͬϭϰϲϭϲϳϯϰ͘ϮϬϭϯ͘ϳϰϱϳϭϮ
ϭϮϯ
ZŽŝƐŵĂŶ͕ '͘ /͕͘ &ƌĂůĞǇ͕ Z͘ ͕͘ Θ ĞůƐŬǇ͕ :͘ ;ϮϬϬϳͿ͘  ƚĂǆŽŵĞƚƌŝĐ ƐƚƵĚǇ ŽĨ ƚŚĞ ĂĚƵůƚ
ĂƚƚĂĐŚŵĞŶƚŝŶƚĞƌǀŝĞǁ͘ĞǀĞůŽƉŵĞŶƚĂůWƐǇĐŚŽůŽŐǇ͕ϰϯ;ϯͿ͕ϲϳϱ͘ĚŽŝ͗ϭϬ͘ϭϬϯϳͬϬϬϭϮͲ
ϭϲϰϵ͘ϰϯ͘ϯ͘ϲϳϱ
ZŽƐĞŶďůƵŵ͕ <͘ >͘ ͕ ĂǇƚŽŶ͕ ͘ :͕͘ Θ DƵǌŝŬ͕ D͘ ;ϮϬϬϵͿ͘ /ŶĨĂŶƚ ƐŽĐŝĂů ĂŶĚ ĞŵŽƚŝŽŶĂů
ĚĞǀĞůŽƉŵĞŶƚ͗ ĞŵĞƌŐŝŶŐ ĐŽŵƉĞƚĞŶĐĞ ŝŶ Ă ƌĞůĂƚŝŽŶĂů ĐŽŶƚĞǆƚ͘ /Ŷ͗ ĞĂŶĂŚ͕ ͘ ,͘
;ĚͿ͘,ĂŶĚďŽŽŬŽĨŝŶĨĂŶƚŵĞŶƚĂůŚĞĂůƚŚ͕;ϯƌĚĞĚŝƚŝŽŶ͕ƉƉ͘ϴϬͲϭϬϯͿ͘EĞǁzŽƌŬ͕Ez͗
'ƵŝůĨŽƌĚWƌĞƐƐ͘
ZŽƐĞŶďůƵŵ͕<͘>͕͘DĐŽŶŽƵŐŚ͕^͘͕͘^ĂŵĞƌŽĨĨ͕͘:͕͘ΘDƵǌŝŬ͕D͘;ϮϬϬϴͿ͘ZĞĨůĞĐƚŝŽŶŝŶ
ƚŚŽƵŐŚƚ ĂŶĚ ĂĐƚŝŽŶ͗ DĂƚĞƌŶĂů ƉĂƌĞŶƚŝŶŐ ƌĞĨůĞĐƚŝǀŝƚǇ ƉƌĞĚŝĐƚƐ ŵŝŶĚͲŵŝŶĚĞĚ
ĐŽŵŵĞŶƚƐĂŶĚŝŶƚĞƌĂĐƚŝǀĞďĞŚĂǀŝŽƌ͘ /ŶĨĂŶƚDĞŶƚĂů,ĞĂůƚŚ:ŽƵƌŶĂů͕Ϯϵ ;ϰͿ͕ϯϲϮʹ
ϯϳϲ͘ĚŽŝ͗ϭϬ͘ϭϬϬϮͬŝŵŚũ͘ϮϬϭϴϰ
ZŽƚŚ^͘,͕͘EĞǁŵĂŶ͕͘WĞůĐŽǀŝƚǌ͕͘ǀĂŶĚĞƌ<ŽůŬ͘͕͘ΘDĂŶĚĞů&͘^͘;ϭϵϵϳͿ͘ŽŵƉůĞǆ
Wd^ŝŶǀŝĐƚŝŵƐĞǆƉŽƐĞĚƚŽƐĞǆƵĂůĂŶĚƉŚǇƐŝĐĂůĂďƵƐĞ͗ƌĞƐƵůƚƐĨƌŽŵƚŚĞ^DͲ/s
&ŝĞůĚ dƌŝĂů ĨŽƌ WŽƐƚƚƌĂƵŵĂƚŝĐ ^ƚƌĞƐƐ ŝƐŽƌĚĞƌ͘ :ŽƵƌŶĂů ŽĨ dƌĂƵŵĂƚŝĐ ^ƚƌĞƐƐ͘
ϭϵϵϳ͖ϭϬ͗ϱϯϵͲϱϱϱ͘ĚŽŝ͗ϭϬ͘ϭϬϬϮͬũƚƐ͘ϮϰϵϬϭϬϬϰϬϯ
ZŽƚŚďĂƌƚ͕ D͕͘ ŚĂĚŝ͕ ^͕͘ Θ ,ĞƌƐŚĞǇ͕ <͘ ;ϭϵϵϰͿ͘ ƚĞŵƉĞƌĂŵĞŶƚ ĂŶĚ ƐŽĐŝĂůͲďĞŚĂǀŝŽƌ ŝŶ
ĐŚŝůĚŚŽŽĚ͘DĞƌƌŝůůͲWĂůŵĞƌYƵĂƌƚĞƌůǇͲ:ŽƵƌŶĂůŽĨĞǀĞůŽƉŵĞŶƚĂůWƐǇĐŚŽůŽŐǇ͕ϰϬ;ϭͿ͕
ϮϭͲϯϵ͘
ZƵŝƐŵćŬŝ͕D͕͘&ƌŝďĞƌŐ͕>͕͘<ĞƐŬŝƚĂůŽ͕<͕͘>ĂŵƉŝŶĞŶ͕ͲD͕͘DĂŶŬŝůĂ͕W͘ΘsćŶƐŬć͕s͘;ϮϬϭϲͿ͘
sĂŬĂƵƚƚĂ ǀĂŶŚĞŵŵƵƵƚĞĞŶ͗ ĞŶƐŝƚŝĞƚŽĂ ũĂ ŬĞŝŶŽũĂ ůĂƉƐƵƵĚĞŶ ŬĂůƚŽŝŶŬŽŚƚĞůƵƐƚĂ
ƐĞůǀŝǇƚǇŶĞŝůůĞǀĂŶŚĞŵŵŝůůĞ͘,ĞůƐŝŶŬŝ͗dƌĂƵŵĂƚĞƌĂƉŝĂŬĞƐŬƵƐZǇ͘
ZƵƐƐĞůů͕ :͘ ͘ ;ϭϵϴϬͿ͘  ĐŝƌĐƵŵƉůĞǆŵŽĚĞů ŽĨ ĂĨĨĞĐƚ͘ :ŽƵƌŶĂů ŽĨ WĞƌƐŽŶĂůŝƚǇ ĂŶĚ ^ŽĐŝĂů
WƐǇĐŚŽůŽŐǇ͕ϯϵ͕ϭϭϲϭʹϭϭϳϴ͘
^ĂŝůĞ͕Z͕͘ƌƚů͕s͕͘EĞƵŶĞƌ͕&͕͘ΘĂƚĂŶŝ͕͘;ϮϬϭϰͿ͘ŽĞƐǁĂƌĐŽŶƚƌŝďƵƚĞƚŽĨĂŵŝůǇǀŝŽůĞŶĐĞ
ĂŐĂŝŶƐƚ ĐŚŝůĚƌĞŶ͍ &ŝŶĚŝŶŐƐ ĨƌŽŵ Ă ƚǁŽͲŐĞŶĞƌĂƚŝŽŶĂů ŵƵůƚŝͲŝŶĨŽƌŵĂŶƚ ƐƚƵĚǇ ŝŶ
EŽƌƚŚĞƌŶ hŐĂŶĚĂ͘ŚŝůĚ ďƵƐĞ Θ EĞŐůĞĐƚ͕ϯϴ;ϭͿ͕ ϭϯϱͲϭϰϲ͘
ĚŽŝ͗ϭϬ͘ϭϬϭϲͬũ͘ĐŚŝĂďƵ͘ϮϬϭϯ͘ϭϬ͘ϬϬϳ
^ĂůŵĞůĂͲƌŽ͕<͕͘EććƚćŶĞŶ͕W͕͘dŽůǀĂŶĞŶ͕͕͘ΘEƵƌŵŝ͕:͘;ϮϬϭϭͿ͘ŚĂŶŐĞƐŝŶŐŽĂůͲƌĞůĂƚĞĚ
ĂĨĨĞĐƚƐ͗ĞĐƌĞĂƐĞďƵƌŶŽƵƚĚƵƌŝŶŐĂŐƌŽƵƉƉƐǇĐŚŽƚŚĞƌĂƉǇŝŶƚĞƌǀĞŶƚŝŽŶ͘ƵƌŽƉĞĂŶ
:ŽƵƌŶĂů ŽĨ tŽƌŬ ĂŶĚ KƌŐĂŶŝǌĂƚŝŽŶĂů WƐǇĐŚŽůŽŐǇ ͕ ϮϬ;ϰͿ͕ ϰϱϭʹϰϲϲ͘
ĚŽŝ͗ϭϬ͘ϭϬϴϬͬϭϯϱϵϰϯϮϭϬϬϯϲϯϯϳϬϯ
^ĂůŽ͕:͘͕͘YŽƵƚĂ͕^͕͘ΘWƵŶĂŵćŬŝ ͕Z͘;ϮϬϬϱͿ͘ĚƵůƚĂƚƚĂĐŚŵĞŶƚ͕ƉŽƐƚƚƌĂƵŵĂƚŝĐŐƌŽǁƚŚ
ĂŶĚ ŶĞŐĂƚŝǀĞ ĞŵŽƚŝŽŶƐ ĂŵŽŶŐ ĨŽƌŵĞƌ ƉŽůŝƚŝĐĂů ƉƌŝƐŽŶĞƌƐ͘ ŶǆŝĞƚǇ͕ ^ƚƌĞƐƐ Θ
ŽƉŝŶŐ͕ϭϴ;ϰͿ͕ϯϲϭͲϯϳϴ͘ĚŽŝ͗ϭϬ͘ϭϬϴϬͬϭϬϲϭϱϴϬϬϱϬϬϮϴϵϱϮϰ
^ĂůŽ͕^͕͘WŽůŝƚŝ͕:͘ ͕dƵƉŽůĂ͕^͕͘ŝƌŝŶŐĞŶ͕͘ ͕<ĂůůĂŶĚ ͕D͕͘,ĂůŵĞƐŵćŬŝ͕͘͘͘͘<ŝǀŝƚŝĞͲ<ĂůůŝŽ͕^͘
;ϮϬϭϬͿ͘ ĂƌůǇ ĚĞǀĞůŽƉŵĞŶƚ ŽĨ ŽƉŝŽŝĚͲĞǆƉŽƐĞĚ ŝŶĨĂŶƚƐ ďŽƌŶ ƚŽ ŵŽƚŚĞƌƐ ŝŶ
ďƵƉƌĞŶŽƌƉŚŝŶĞͲƌĞƉůĂĐĞŵĞŶƚ ƚŚĞƌĂƉǇ͘ :ŽƵƌŶĂů ŽĨ ZĞƉƌŽĚƵĐƚŝǀĞ ĂŶĚ /ŶĨĂŶƚ
WƐǇĐŚŽůŽŐǇ͕Ϯϴ;ϮͿ͕ϭϲϭʹϭϳϵ͘ĚŽŝ͗ϭϬ͘ϭϬϴϬͬϬϮϲϰϲϴϯϬϵϬϯϮϭϵϭϬϵ
^ĂŶĚŵĂŶ͕͘͕͘ĂǀŝƐ͕͘W͕͘ƵƐƐ͕͕͘Θ'ůǇŶŶ͕>͘D͘;ϮϬϭϭͿ͘WƌĞŶĂƚĂůƉƌŽŐƌĂŵŵŝŶŐŽĨ
ŚƵŵĂŶ ŶĞƵƌŽůŽŐŝĐĂů ĨƵŶĐƚŝŽŶ͘ /ŶƚĞƌŶĂƚŝŽŶĂů :ŽƵƌŶĂů ŽĨ WĞƉƚŝĚĞƐ͕ ϴϯϳϱϵϲͲϵ͘
ĚŽŝ͗ϭϬ͘ϭϭϱϱͬϮϬϭϭͬϴϯϳϱϵϲ
^ĂƵŶĚĞƌƐ͕ :͘͕͘ ĂƐůĂŶĚ͕ K͘'͕͘ ĂďŽƌ͕ d͘&͕͘ Ğ ůĂ &ƵĞŶƚĞ͕ :͘Z͕͘ Θ 'ƌĂŶƚ͕ D͘ ;ϭϵϵϯͿ͘
ĞǀĞůŽƉŵĞŶƚ ŽĨ ƚŚĞ ĂůĐŽŚŽů ƵƐĞ ĚŝƐŽƌĚĞƌƐ ŝĚĞŶƚŝĨŝĐĂƚŝŽŶ ƚĞƐƚ ;h/dͿ͘ t,K
ĐŽůůĂďŽƌĂƚŝǀĞ ƉƌŽũĞĐƚ ŽŶ ĞĂƌůǇ ĚĞƚĞĐƚŝŽŶ ŽĨ ƉĞƌƐŽŶƐ ǁŝƚŚ ŚĂƌŵĨƵů ĂůĐŽŚŽů
ϭϮϰ
ĐŽŶƐƵŵƉƚŝŽŶͲ//͘ ĚĚŝĐƚŝŽŶͲďŝŶŐĚŽŶͲ͕ ϴϴ͕ ϳϵϭʹϳϵϭ͘ ĚŽŝ͗ϭϬ͘ϭϭϭϭͬ ũ͘ϭϯϲϬͲ
Ϭϰϰϯ͘ϭϵϵϯ͘ƚďϬϮϬϵϯ͘ǆ
^ĐŚĞĐŚƚĞƌ͕͘^͕͘ŽĂƚĞƐ͕^͘t͕͘<ĂŵŝŶĞƌ͕d͕͘ŽŽƚƐ͕d͕͘ĞĂŶĂŚ͕͘,͕͘:ƌ͕ĂǀŝĞƐ͕D͕͘ ͘͘͘
DĐĂǁ͕ :͘ ͘ ;ϮϬϬϴͿ͘ ŝƐƚŽƌƚĞĚ ŵĂƚĞƌŶĂů ŵĞŶƚĂů ƌĞƉƌĞƐĞŶƚĂƚŝŽŶƐ ĂŶĚ ĂƚǇƉŝĐĂů
ďĞŚĂǀŝŽƌ ŝŶ Ă ĐůŝŶŝĐĂů ƐĂŵƉůĞ ŽĨ ǀŝŽůĞŶĐĞͲĞǆƉŽƐĞĚŵŽƚŚĞƌƐ ĂŶĚ ƚŚĞŝƌ ƚŽĚĚůĞƌƐ͘
:ŽƵƌŶĂů ŽĨ dƌĂƵŵĂ Θ ŝƐƐŽĐŝĂƚŝŽŶ͕ ϵ;ϮͿ͕ ϭϮϯʹϭϰϳ͘
ĚŽŝ͗ϭϬ͘ϭϬϴϬͬϭϱϮϵϵϳϯϬϴϬϮϬϰϱϲϲϲ
^ĐŚĞĐŚƚĞƌ͕͘^͕͘<ĂŵŝŶĞƌ͕d͕͘'ƌŝĞŶĞŶďĞƌŐĞƌ͕:͘&͕͘ΘŵĂƚ͕:͘;ϮϬϬϯͿ͘&ŝƚƐĂŶĚƐƚĂƌƚƐ͗
ŵŽƚŚĞƌʹŝŶĨĂŶƚ ĐĂƐĞͲƐƚƵĚǇ ŝŶǀŽůǀŝŶŐ ŝŶƚĞƌŐĞŶĞƌĂƚŝŽŶĂů ǀŝŽůĞŶƚ ƚƌĂƵŵĂ ĂŶĚ
ƉƐĞƵĚŽƐĞŝǌƵƌĞƐ ĂĐƌŽƐƐ ƚŚƌĞĞ ŐĞŶĞƌĂƚŝŽŶƐ͘/ŶĨĂŶƚ DĞŶƚĂů ,ĞĂůƚŚ :ŽƵƌŶĂů͕Ϯϰ;ϱͿ͕
ϱϭϬͲϱϮϴ͘ĚŽŝ͗ϭϬ͘ϭϬϬϮͬŝŵŚũ͘ϭϬϬϳϬ
^ĐŚĞĐŚƚĞƌ͕͘^͕͘DǇĞƌƐ͕D͘D͕͘ƌƵŶĞůůŝ͕^͘͕͘ŽĂƚĞƐ͕^͘t͕͘ĞĂŶĂŚ͕:ƌ͕͘,͕͘ĂǀŝĞƐ͕D͘ ͕
͘͘͘Θ>ŝĞďŽǁŝƚǌ ͕D͘Z͘;ϮϬϬϲͿ͘dƌĂƵŵĂƚŝǌĞĚŵŽƚŚĞƌƐĐĂŶĐŚĂŶŐĞƚŚĞŝƌŵŝŶĚƐĂďŽƵƚ
ƚŚĞŝƌ ƚŽĚĚůĞƌƐ͗ hŶĚĞƌƐƚĂŶĚŝŶŐ ŚŽǁ Ă ŶŽǀĞů ƵƐĞ ŽĨ ǀŝĚĞŽĨĞĞĚďĂĐŬ ƐƵƉƉŽƌƚƐ
ƉŽƐŝƚŝǀĞ ĐŚĂŶŐĞ ŽĨ ŵĂƚĞƌŶĂů ĂƚƚƌŝďƵƚŝŽŶƐ͘/ŶĨĂŶƚ DĞŶƚĂů ,ĞĂůƚŚ :ŽƵƌŶĂů͕Ϯϳ;ϱͿ͕
ϰϮϵͲϰϰϳ͘ĚŽŝ͗ϭϬ͘ϭϬϬϮͬŝŵŚũ͘ϮϬϭϬϭ
^ĐŚĞĐŚƚĞƌ͕͘^͘ ͕Θ^ĞƌƉĂ͕^͘Z͘;ϮϬϭϰͿ͘hŶĚĞƌƐƚĂŶĚŝŶŐŚŽǁƚƌĂƵŵĂƚŝǌĞĚŵŽƚŚĞƌƐƉƌŽĐĞƐƐ
ƚŚĞŝƌ ƚŽĚĚůĞƌƐ͛ ĂĨĨĞĐƚŝǀĞ ĐŽŵŵƵŶŝĐƚŝŽŶ ƵŶĚĞƌ ƐƚƌĞƐ͗ ƚŽǁĂƌĚƐ ƉƌĞǀĞŶƚŝǀĞ
ŝŶƚĞƌǀĞŶƚŝŽŶĨŽƌĨĂŵŝůŝĞƐĂƚŚŝŐŚƌŝƐŬĨŽƌŝŶƚĞƌŐĞŶĞƌĂƚŝŽŶĂůǀŝŽůĞŶĐĞ͘/Ŷ͗ŵĚĞZ͘E͘
Θ >ĞƵǌŝŶŐĞƌͲŽŚůĞďĞƌ͕ D ;ĚƐ͘Ϳ  ĂƌůǇ WĂƌĞŶƚŝŶŐ ĂŶĚ WƌĞǀĞŶƚŝŽŶ ŽĨ ŝƐŽƌĚĞƌ͗
WƐǇĐŚŽĂŶĂůǇƚŝĐZĞƐĞĂƌĐŚĂƚ/ŶƚĞƌĚŝƐĐŝƉůŝŶĂƌǇ&ƌŽŶƚŝĞƌƐ;ƉƉ͘ϵϬͲϭϭϴͿ͘>ŽŶĚŽŶ͕h<͗
<ĂƌŶĂĐ͘
^ĐŚĞĐŚƚĞƌ͕ ͘ ^͕͘ Θ tŝůůŚĞŝŵ͕ ͘ ;ϮϬϬϵͿ͘ tŚĞŶ ƉĂƌĞŶƚŝŶŐ ďĞĐŽŵĞƐ ƵŶƚŚŝŶŬĂďůĞ ͗
ŝŶƚĞƌǀĞŶŝŶŐǁŝƚŚƚƌĂƵŵĂƚŝǌĞĚƉĂƌĞŶƚƐĂŶĚƚŚĞŝƌƚŽĚĚůĞƌƐ͘:ŽƵƌŶĂůŽĨƚŚĞŵĞƌŝĐĂŶ
ĐĂĚĞŵǇ ŽĨ ŚŝůĚ Θ ĚŽůĞƐĐĞŶƚ WƐǇĐŚŝĂƚƌǇ͕ϰϴ;ϯͿ͕ ϮϰϵͲϮϱϯ͘
ĚŽŝ͗ϭϬ͘ϭϬϵϳͬ,/͘ϬďϬϭϯĞϯϭϴϭϵϰϴĨĨϭ
^ĐŚĞĞƌŝŶŐĂ͕D͘ ^͕͘ Θ ĞĂŶĂŚ͕ ͘ ,͘ ;ϮϬϬϭͿ͘  ƌĞůĂƚŝŽŶĂů ƉĞƌƐƉĞĐƚŝǀĞ ŽŶ Wd^ ŝŶ ĞĂƌůǇ
ĐŚŝůĚŚŽŽĚ͘:ŽƵƌŶĂůŽĨdƌĂƵŵĂƚŝĐ^ƚƌĞƐƐ͗KĨĨŝĐŝĂůWƵďůŝĐĂƚŝŽŶŽĨdŚĞ /ŶƚĞƌŶĂƚŝŽŶĂů
^ŽĐŝĞƚǇ ĨŽƌ dƌĂƵŵĂƚŝĐ ^ƚƌĞƐƐ ^ƚƵĚŝĞƐ͕ϭϰ;ϰͿ͕ ϳϵϵͲϴϭϱ͘
ĚŽŝ͗ϭϬ͘ϭϬϮϯͬ͗ϭϬϭϯϬϬϮϱϬϳϵϳϮ
^ĐŚŽƌĞ͕͘E͘;ϮϬϬϬͿ͘ƚƚĂĐŚŵĞŶƚĂŶĚ ƚŚĞƌĞŐƵůĂƚŝŽŶŽĨ ƚŚĞ ƌŝŐŚƚďƌĂŝŶ͘ƚƚĂĐŚŵĞŶƚΘ
,ƵŵĂŶĞǀĞůŽƉŵĞŶƚ͕Ϯ;ϭͿ͕ϮϯͲϰϳ͘ĚŽŝ͗ϭϬ͘ϭϬϴϬͬϭϰϲϭϲϳϯϬϬϯϲϭϯϬϵ
^ĐŚŽƌĞ͕͘E͘;ϮϬϭϬͿ͘ZĞůĂƚŝŽŶĂůƚƌĂƵŵĂĂŶĚƚŚĞĚĞǀĞůŽƉŝŶŐƌŝŐŚƚďƌĂŝŶ͗ƚŚĞŶĞƵƌŽďŝůŽůŽŐǇ
ŽĨďƌŽŬĞŶĂƚƚĂĐŚŵĞŶƚďŽŶĚƐ͘ /ŶĂƌĂĚŽŶ͕d͘;Ě͘ͿZĞůĂƚŝŽŶĂůƚƌĂƵŵĂŝŶ ŝŶĨĂŶĐǇ͗
ƉƐǇĐŚŽĂŶĂůǇƚŝĐ͕ ĂƚƚĂĐŚŵĞŶƚ ĂŶĚ ŶĞƵƌŽƉƐǇĐŚŽůŽŐŝĐĂů ĐŽŶƚƌŝďƵƚŝŽŶƐ ƚŽ ƉĂƌĞŶƚͲ
ŝŶĨĂŶƚƉƐǇĐŚŽƚŚĞƌĂƉǇ;ƉƉ͘ϭϵʹϰϴͿ͘>ŽŶĚŽŶ͗ZŽƵƚůĞĚŐĞ͘
^ĐŚŽƌĞ͕͘E͘;ϮϬϭϯͿ͘ZĞůĂƚŝŽŶĂůƚƌĂƵŵĂ͕ďƌĂŝŶĚĞǀĞůŽƉŵĞŶƚ͕ĂŶĚĚŝƐƐŽĐŝĂƚŝŽŶ͘/Ŷ&ŽƌĚ͕:͘
͘ΘŽƵƌƚŽŝƐ͕͘͘;ĚƐ͘ͿdƌĞĂƚŝŶŐĐŽŵƉůĞǆƚƌĂƵŵĂƚŝĐƐƚƌĞƐƐĚŝƐŽƌĚĞƌƐŝŶĐŚŝůĚƌĞŶ
ĂŶĚĂĚŽůĞƐĐĞŶƚƐ;ƉƉ͘ϯʹϮϯͿ͘EĞǁzŽƌŬ͕Ez͗ZŽƵƚůĞĚŐĞ͘
^ĐŚŽƌĞ͕͘E͘;ϮϬϭϱͿĨĨĞĐƚƌĞŐƵůĂƚŝŽŶĂŶĚƚŚĞŽƌŝŐŝŶŽĨƚŚĞƐĞůĨ͘EĞǁzŽƌŬ͕Ez͗ZŽƵƚůĞĚŐĞ͘
^ĐŚǁĞƌĚƚĨĞŐĞƌ͕<͘>͕͘Θ'ŽĨĨ͕͘^͘E͘;ϮϬϬϳͿ͘/ŶƚĞƌŐĞŶĞƌĂƚŝŽŶĂůƚƌĂŶƐŵŝƐƐŝŽŶŽĨƚƌĂƵŵĂ͗
ǆƉůŽƌŝŶŐŵŽƚŚĞƌʹŝŶĨĂŶƚƉƌĞŶĂƚĂůĂƚƚĂĐŚŵĞŶƚ͘:ŽƵƌŶĂůŽĨdƌĂƵŵĂƚŝĐ^ƚƌĞƐƐ͕ϮϬ;ϭͿ͕
ϯϵͲϱϭ͘ĚŽŝ͗ϭϬ͘ϭϬϬϮͬũƚƐ͘ϮϬϭϳϵ
^ĞůǇĞ͕,͘;ϭϵϱϲͿ͘dŚĞƐƚƌĞƐƐŽĨůŝĨĞ͘EĞǁzŽƌŬ͗DĐ'ƌĂǁͲ,ŝůů͘
ϭϮϱ
^ĞŶŐ͕ :͘ ^͕͘ ΖŶĚƌĞĂ͕ t͕͘ Θ &ŽƌĚ͕ :͘ ͘ ;ϮϬϭϰͿ͘ ŽŵƉůĞǆ ŵĞŶƚĂů ŚĞĂůƚŚ ƐĞƋƵĞůĂĞ ŽĨ
ƉƐǇĐŚŽůŽŐŝĐĂů ƚƌĂƵŵĂ ĂŵŽŶŐ ǁŽŵĞŶ ŝŶ ƉƌĞŶĂƚĂů ĐĂƌĞ͘WƐǇĐŚŽůŽŐŝĐĂů dƌĂƵŵĂ͗
dŚĞŽƌǇ͕ZĞƐĞĂƌĐŚ͕WƌĂĐƚŝĐĞ͕ĂŶĚWŽůŝĐǇ͕ϲ;ϭͿ͕ϰϭ͘ĚŽŝ͗ϭϬ͘ϭϬϯϳͬĂϬϬϯϭϰϲϳ
^ĞŶŐ͕ :͕͘ >Žǁ͕ >͕͘ ^ƉĞƌůŝĐŚ͕D͕͘ ZŽŶŝƐ͕ ͕͘ Θ >ŝďĞƌǌŽŶ͕ /͘ ;ϮϬϭϭͿ͘ WŽƐƚͲƚƌĂƵŵĂƚŝĐ ƐƚƌĞƐƐ
ĚŝƐŽƌĚĞƌ͕ ĐŚŝůĚ ĂďƵƐĞ ŚŝƐƚŽƌǇ͕ ďŝƌƚŚǁĞŝŐŚƚ ĂŶĚ ŐĞƐƚĂƚŝŽŶĂů ĂŐĞ͗  ƉƌŽƐƉĞĐƚŝǀĞ
ĐŽŚŽƌƚ ƐƚƵĚǇ͘ :K'͗ Ŷ /ŶƚĞƌŶĂƚŝŽŶĂů :ŽƵƌŶĂů ŽĨ KďƐƚĞƚƌŝĐƐ Θ 'ǇŶĂĞĐŽůŽŐǇ ͕
ϭϭϴ;ϭϭͿ͕ϭϯϮϵͲϭϯϯϵ͘ĚŽŝ͗ϭϬ͘ϭϭϭϭͬũ͘ϭϰϳϭͲϬϱϮϴ͘ϮϬϭϭ͘ϬϯϬϳϭ͘ǆ
^ĞŶŐ͕:͘^ ͕͘^ ƉĞƌůŝĐŚ͕D͘ ͕>Žǁ͕>͘<͕͘ZŽŶŝƐ͕͘>͕͘DƵǌŝŬ͕D͕͘Θ>ŝďĞƌǌŽŶ͕/͘;ϮϬϭϯͿ͘ŚŝůĚŚŽŽĚ
ĂďƵƐĞ ŚŝƐƚŽƌǇ͕ ƉŽƐƚƚƌĂƵŵĂƚŝĐ ƐƚƌĞƐƐ ĚŝƐŽƌĚĞƌ͕ ƉŽƐƚƉĂƌƚƵŵ ŵĞŶƚĂů ŚĞĂůƚŚ͕ ĂŶĚ
ďŽŶĚŝŶŐ͗ Ă ƉƌŽƐƉĞĐƚŝǀĞ ĐŽŚŽƌƚ ƐƚƵĚǇ͘:ŽƵƌŶĂů ŽĨ DŝĚǁŝĨĞƌǇ Θ tŽŵĞŶ͛Ɛ
,ĞĂůƚŚ͕ϱϴ;ϭͿ͕ϱϳͲϲϴ͘ĚŽŝ͗ϭϬ͘ϭϭϭϭͬũ͘ϭϱϰϮͲϮϬϭϭ͘ϮϬϭϮ͘ϬϬϮϯϳ͘ǆ
^ĞǆƚŽŶ͕D͘͘ ͕,ĂŵŝůƚŽŶ͕>͕͘DĐ'ŝŶŶŝƐ͕͘t͕͘ZŽƐĞŶďůƵŵ͕<͘>͕͘ΘDƵǌŝŬ͕D͘;ϮϬϭϱͿ͘dŚĞ
ƌŽůĞƐŽĨƌĞƐŝůŝĞŶĐĞĂŶĚĐŚŝůĚŚŽŽĚƚƌĂƵŵĂŚŝƐƚŽƌǇ͗ŵĂŝŶĂŶĚŵŽĚĞƌĂƚŝŶŐĞĨĨĞĐƚƐŽŶ
ƉŽƐƚƉĂƌƚƵŵ ŵĂƚĞƌŶĂů ŵĞŶƚĂů ŚĞĂůƚŚ ĂŶĚ ĨƵŶĐƚŝŽŶŝŶŐ͘:ŽƵƌŶĂů ŽĨ ĨĨĞĐƚŝǀĞ
ŝƐŽƌĚĞƌƐ͕ϭϳϰ͕ϱϲϮͲϱϲϴ͘ĚŽŝ͗ϭϬ͘ϭϬϭϲͬũ͘ũĂĚ͘ϮϬϭϰ͘ϭϮ͘Ϭϯϲ
^ŚĂǀĞƌ͕W͘Z͘ΘDŝŬƵůŝŶĐĞƌ͕D͘;ϮϬϭϮͿ͘ĚƵůƚƚƚĂĐŚŵĞŶƚ^ƚƌĂƚĞŐŝĞƐĂŶĚƚŚĞZĞŐƵůĂƚŝŽŶ
ŽĨŵŽƚŝŽŶ͘/Ŷ͗'ƌŽƐƐ͕:͘:͘;Ě͘Ϳ,ĂŶĚďŽŽŬŽĨĞŵŽƚŝŽŶƌĞŐƵůĂƚŝŽŶ͕;ƉƉ͘ϰϰϲʹϰϲϲͿ͘
EĞǁǇŽƌŬ͕Ez͗dŚĞ'ƵŝůĨŽƌĚWƌĞƐƐ͘
^ŝĞŐĞů͕͘>͘;ϭϵϵϵͿ͘dŚĞĞǀĞůŽƉŝŶŐDŝŶĚ͘EĞǁzŽƌŬ͕Ez͗dŚĞ'ƵŝůĨŽƌĚWƌĞƐƐ͘
^ůĂĚĞ͕͘;ϮϬϬϱͿ͘WĂƌĞŶƚĂůƌĞĨůĞĐƚŝǀĞĨƵŶĐƚŝŽŶŝŶŐ͗ŶŝŶƚƌŽĚƵĐƚŝŽŶ͘ƚƚĂĐŚŵĞŶƚΘ,ƵŵĂŶ
ĞǀĞůŽƉŵĞŶƚ͕ϳ;ϯͿ͕ϮϲϵͲϮϴϭ͘ĚŽŝ͗ϭϬ͘ϭϬϴϬͬϭϰϲϭϲϳϯϬϱϬϬϮϰϱϵϬϲ
^ůĂĚĞ͕͘;ϮϬϬϳͿ͘ŝƐŽƌŐĂŶŝǌĞĚŵŽƚŚĞƌ͕ĚŝƐŽƌŐĂŶŝǌĞĚĐŚŝůĚ͗dŚĞŵĞŶƚĂůŝǌĂƚŝŽŶŽĨĂĨĨĞĐƚŝǀĞ
ĚǇƐƌĞŐƵůĂƚŝŽŶĂŶĚƚŚĞƌĂƉĞƵƚŝĐĐŚĂŶŐĞ͘ /Ŷ͘KƉƉĞŶŚĞŝŵΘ͘'ŽůĚƐŵŝƚŚ;ĚƐ͘Ϳ ͕
ƚƚĂĐŚŵĞŶƚ ƚŚĞŽƌǇ ŝŶ ĐůŝŶŝĐĂů ǁŽƌŬ ǁŝƚŚ ĐŚŝůĚƌĞŶ͗ ƌŝĚŐŝŶŐ ƚŚĞ ŐĂƉ ďĞƚǁĞĞŶ
ƌĞƐĞĂƌĐŚĂŶĚƉƌĂĐƚŝĐĞ;ƉƉ͘ϮϮϲʹϮϱϬͿ͘EĞǁzŽƌŬ͕Ez͗'ƵŝůĨŽƌĚ͘
^ůĂĚĞ͕͕͘ďĞƌ͕:͘>͕͘ƌĞƐŐŝ͕/͕͘ĞƌŐĞƌ͕͕͘Θ<ĂƉůĂŶ͕D͘;ϮϬϬϰͿ͘dŚĞWĂƌĞŶƚĞǀĞůŽƉŵĞŶƚ
/ŶƚĞƌǀŝĞǁʹZĞǀŝƐĞĚ͘hŶƉƵďůŝƐŚĞĚƉƌŽƚŽĐŽů͘dŚĞŝƚǇhŶŝǀĞƌƐŝƚǇŽĨEĞǁzŽƌŬ͘
^ůĂĚĞ͕ ͕͘ ŽŚĞŶ͕ >͘ :͕͘ ^ĂĚůĞƌ͕ >͘ ^͕͘ Θ DŝůůĞƌ͕ D͘ ;ϮϬϬϵͿ͘ dŚĞ ƉƐǇĐŚŽůŽŐǇ ĂŶĚ
ƉƐǇĐŚŽƉĂƚŚŽůŽŐǇ ŽĨ ƉƌĞŐŶĂŶĐǇ͗ ZĞŽƌŐĂŶŝǌĂƚŝŽŶ ĂŶĚ ƚƌĂŶƐĨŽƌŵĂƚŝŽŶ͘ /Ŷ ͘ ,͘
ĞĂŶĂŚ͕ :ƌ͘ ;Ě͘Ϳ͕,ĂŶĚďŽŽŬŽĨ ŝŶĨĂŶƚŵĞŶƚĂůŚĞĂůƚŚ;ƉƉ͘ϮϮͲϯϵͿ͘EĞǁzŽƌŬ͕Ez͗
dŚĞ'ƵŝůĨŽƌĚWƌĞƐƐ͘
^ůĂĚĞ͕ ͕͘ 'ƌŝĞŶĞŶďĞƌŐĞƌ ͕ :͕͘ ĞƌŶďĂĐŚ͕ ͕͘ >ĞǀǇ͕ ͕͘ Θ >ŽĐŬĞƌ͕ ͘ ;ϮϬϬϱͿ͘ DĂƚĞƌŶĂů
ƌĞĨůĞĐƚŝǀĞ ĨƵŶĐƚŝŽŶŝŶŐ͕ ĂƚƚĂĐŚŵĞŶƚ͕ ĂŶĚ ƚŚĞ ƚƌĂŶƐŵŝƐƐŝŽŶ ŐĂƉ͗  ƉƌĞůŝŵŝŶĂƌǇ
ƐƚƵĚǇ͘ƚƚĂĐŚŵĞŶƚ Θ ,ƵŵĂŶ ĞǀůŽƉŵĞŶƚ͕ϳ;ϯͿ͕ ϮϴϯͲϮϵϴ͘
ĚŽŝ͗ϭϬ͘ϭϬϴϬͬϭϰϲϭϲϳϯϬϱϬϬϮϰϱϴϴϬ
^ůĞĞĚ͕D͘;ϮϬϭϯͿ͘dŚĞĂƐƐĞƐƐŵĞŶƚŽĨƌĞůĂƚŝŽŶĂůƌŝƐŬŝŶĞĂƌůǇƉĂƌĞŶƚͲŝŶĨĂŶƚƌĞůĂƚŝŽŶƐŚŝƉƐ
;ŽĐƚŽƌĂůĚŝƐƐĞƌƚĂƚŝŽŶͿ͘ >ŽŶĚŽŶ͕h<͕hŶŝǀĞƌƐŝƚǇŽůůĞŐĞ>ŽŶĚŽŶ͘ZĞƚƌŝĞǀĞĚ ĨƌŽŵ
ŚƚƚƉ͗ͬͬĚŝƐĐŽǀĞƌǇ͘ƵĐů͘ĂĐ͘ƵŬͬϭϰϭϳϭϰϭͬϮͬ&ŝŶĂůйϮϬƚŚĞƐŝƐйϮϬĞĐй
ϮϬϮϬϭϯйϮϬ&/E>йϮϬEKйϮϬKWzZ/',dйϮϬDdZ/>͘ƉĚĨ
^ůĞĞĚ͕D͕͘/ƐŽƐćǀŝ͕^͘ΘtĂŝŶ͕,͘;ϮϬϭϳͿdŚĞƐƐĞƐƐŵĞŶƚŽĨZĞƉƌĞƐĞŶƚĂƚŝŽŶĂůZŝƐŬ;ZZͿ ͕
ϯƌĚǀĞƌƐŝŽŶ͘hŶƉƵďůŝƐŚĞĚƉƌŽƚŽĐŽů͘dŚĞŶŶĂ&ƌĞƵĚĞŶƚƌĞ͕>ŽŶĚŽŶ͕h<ΘdŚĞ
hŶŝǀĞƌƐŝƚǇŽĨdĂŵƉĞƌĞ͕&ŝŶůĂŶĚ͘
^ŵŝƚŚ͕͘͕͘ΘWŽƉĞ ͕>͘<͘;ϭϵϵϮͿ͘ƉƉƌĂŝƐĂůĂŶĚĞŵŽƚŝŽŶ͗dŚĞŝŶƚĞƌĂĐƚŝŽŶĂůĐŽŶƚƌŝďƵƚŝŽŶƐ
ŽĨĚŝƐƉŽƐŝƚŝŽŶĂůĂŶĚƐŝƚƵĂƚŝŽŶĂůĨĂĐƚŽƌƐ͘/ŶD͘^͘ůĂƌŬ;Ě͘Ϳ͕ZĞǀŝĞǁŽĨƉĞƌƐŽŶĂůŝƚǇ
ϭϮϲ
ĂŶĚƐŽĐŝĂůƉƐǇĐŚŽůŽŐǇ͘sŽů͘ϭϰ͗ŵŽƚŝŽŶĂŶĚƐŽĐŝĂůďĞŚĂǀŝŽƌ;ƉƉ͘ϯϮʹϲϮͿ͘EĞǁďƵƌǇ
WĂƌŬ͕͗^ĂŐĞ͘
^ƌŽƵĨĞ͕>͘͘;ϭϵϵϱͿ͘ŵŽƚŝŽŶĂůĚĞǀĞůŽƉŵĞŶƚ͗dŚĞŽƌŐĂŶŝǌĂƚŝŽŶŽĨĞŵŽƚŝŽŶĂů ůŝĨĞŝŶƚŚĞ
ĞĂƌůǇǇĞĂƌƐ͘ĂŵďƌŝĚŐĞ͗ĂŵďƌŝĚŐĞƵŶŝǀĞƌƐŝƚǇƉƌĞƐƐ͘
^ƌŽƵĨĞ͕>͘͘;ϮϬϬϬͿ͘ĂƌůǇƌĞůĂƚŝŽŶƐŚŝƉƐĂŶĚƚŚĞĚĞǀĞůŽƉŵĞŶƚŽĨĐŚŝůĚƌĞŶ͘/ŶĨĂŶƚDĞŶƚĂů
,ĞĂůƚŚ :ŽƵƌŶĂů͕Ϯϭ;ϭͲϮͿ͕ ϲϳͲϳϰ͘ ĚŽŝ͗ ϭϬ͘ϭϬϬϮͬ;^//ͿϭϬϵϳͲ
Ϭϯϱϱ;ϮϬϬϬϬϭͬϬϰͿϮϭ͗ϭͬϮфϲϳ͗͗/Ͳ/D,:ϴхϯ͘Ϭ͘K͖ϮͲϮ
^ƚĞŝŶ͕͕͘ƌĂƐŬĞ͕D͘'͕͘>ĞŚƚŽŶĞŶ͕͕͘,ĂƌǀĞǇ͕͘ ͕ ^ĂǀĂŐĞͲDĐ'ůǇŶŶ͕͘ ͕ĂǀŝĞƐ͕͕͘ ͘ ͘ ͘
ŽƵŶƐĞůů͕ E͘ ;ϮϬϭϮͿ͘ DĂƚĞƌŶĂů ĐŽŐŶŝƚŝŽŶƐ ĂŶĚ ŵŽƚŚĞƌʹŝŶĨĂŶƚ ŝŶƚĞƌĂĐƚŝŽŶ ŝŶ
ƉŽƐƚŶĂƚĂů ĚĞƉƌĞƐƐŝŽŶ ĂŶĚ ŐĞŶĞƌĂůŝǌĞĚ ĂŶǆŝĞƚǇ ĚŝƐŽƌĚĞƌ͘:ŽƵƌŶĂů ŽĨ ďŶŽƌŵĂů
WƐǇĐŚŽůŽŐǇ͕ϭϮϭ;ϰͿ͕ϳϵϱͲϴϬϵ͘ĚŽŝ͗ϭϬ͘ϭϬϯϳͬĂϬϬϮϲϴϰϳ
^ƚĞƌŶ͕͘E͘;ϭϵϴϱͿ͘dŚĞŝŶƚĞƌƉĞƌƐŽŶĂůǁŽƌůĚŽĨƚŚĞ ŝŶĨĂŶƚ͗ǀŝĞǁĨƌŽŵƉƐǇĐŚŽĂŶĂůǇƐŝƐ
ĂŶĚĚĞǀĞůŽƉŵĞŶƚĂůƉƐǇĐŚŽůŽŐǇ͘EĞǁzŽƌŬ͕Ez͗ĂƐŝĐŽŽŬƐ͘
^ƚĞƌŶ͕ ͘ E͘ ;ϭϵϵϱͿ͘ dŚĞ ŵŽƚŚĞƌŚŽŽĚ ĐŽŶƐƚĞůůĂƚŝŽŶ͗  ƵŶŝĨŝĞĚ ǀŝĞǁ ŽĨ ƉĂƌĞŶƚͲŝŶĨĂŶƚ
ƉƐǇĐŚŽƚŚĞƌĂƉǇ͘EĞǁzŽƌŬ͕Ez͗ĂƐŝĐŽŽŬƐ͘
^ŽŬŽůŽǁƐŬŝ͕ D͘ ^͘ ͕ ,ĂŶƐ͕ ^͘ >͘ ͕ ĞƌŶƐƚĞŝŶ ͕ s͘ :͘ ͕ Θ Žǆ͕ ^͘ D͘ ;ϮϬϬϳͿ͘ DŽƚŚĞƌƐΖ
ƌĞƉƌĞƐĞŶƚĂƚŝŽŶƐ ŽĨ ƚŚĞŝƌ ŝŶĨĂŶƚƐ ĂŶĚ ƉĂƌĞŶƚŝŶŐ ďĞŚĂǀŝŽƌ͗ ƐƐŽĐŝĂƚŝŽŶƐ ǁŝƚŚ
ƉĞƌƐŽŶĂů ĂŶĚ ƐŽĐŝĂů ĐŽŶƚĞǆƚƵĂů ǀĂƌŝĂďůĞƐ ŝŶ Ă ŚŝŐŚͲƌŝƐŬ ƐĂŵƉůĞ͘ /ŶĨĂŶƚ DĞŶƚĂů
,ĞĂůƚŚ:ŽƵƌŶĂů͕Ϯϴ;ϯͿ͕ϯϰϰͲϯϲϱ͘ĚŽŝ͗ϭϬ͘ϭϬϬϮͬŝŵŚũ͘ϮϬϭϰϬ
^ŽůŽŵŽŶ͕ :͕͘Θ'ĞŽƌŐĞ͕͘ ;ϭϵϵϲͿ͘ĞĨŝŶŝŶŐ ƚŚĞĐĂƌĞŐŝǀŝŶŐƐǇƐƚĞŵ͗dŽǁĂƌĚĂ ƚŚĞŽƌǇŽĨ
ĐĂƌĞŐŝǀŝŶŐ͘/ŶĨĂŶƚ DĞŶƚĂů ,ĞĂůƚŚ :ŽƵƌŶĂů͕ϭϳ;ϯͿ ͕ ϭϴϯͲϭϵϳ͘ ĚŽŝ͗
ϭϬ͘ϭϬϬϮͬ;^//ͿϭϬϵϳͲϬϯϱϱ;ϭϵϵϲϮϯͿϭϳ͗ϯфϭϴϯ͗͗/Ͳ/D,:ϭхϯ͘Ϭ͘K͖ϮͲY
^ŽůŽŵŽŶ͕ :͘ Θ 'ĞŽƌŐĞ͕ ͘ ;ϮϬϭϭͿ͘ dŚĞ ĚŝƐŽƌŐĂŶŝǌĞĚ ĂƚƚĂĐŚŵĞŶƚͲĐĂƌĞŐŝǀŝŶŐ ƐǇƐƚĞŵ͘
ǇƐƌĞŐƵůĂƚŝŽŶŽĨĂĚĂƉƚŝǀĞƉƌŽĐĞƐƐĞƐĂƚŵƵůƚŝƉůĞůĞǀĞůƐ͘/Ŷ^ŽůŽŵŽŶ͕:͘Θ'ĞŽƌŐĞ͕
͘ ;ĚƐ͕͘Ϳ ŝƐŽƌŐĂŶŝǌĞĚ ĂƚƚĂĐŚŵĞŶƚ ĂŶĚ ĐĂƌĞŐŝǀŝŐ ;ƉƉ͘ ϯͲϮϰͿ͘ EĞǁ zŽƌŬ͕ Ez͗
'ƵŝůĚĨŽƌĚWƌĞƐƐ͘
^ƉĞƌƚƵƐ͕/͘>͕͘zĞŚƵĚĂ͕Z͕͘tŽŶŐ͕͘D͕͘,ĂůůŝŐĂŶ͕^͕͘Θ^ĞƌĞŵĞƚŝƐ͕^͘s͘;ϮϬϬϯͿ͘ŚŝůĚŚŽŽĚ
ĞŵŽƚŝŽŶĂů ĂďƵƐĞ ĂŶĚ ŶĞŐůĞĐƚ ĂƐ ƉƌĞĚŝĐƚŽƌƐ ŽĨ ƉƐǇĐŚŽůŽŐŝĐĂů ĂŶĚ ƉŚǇƐŝĐĂů
ƐǇŵƉƚŽŵƐ ŝŶ ǁŽŵĞŶ ƉƌĞƐĞŶƚŝŶŐ ƚŽ Ă ƉƌŝŵĂƌǇ ĐĂƌĞ ƉƌĂĐƚŝĐĞ͘ ŚŝůĚ ďƵƐĞ Θ
EĞŐůĞĐƚ͕Ϯϳ;ϭϭͿ͕ϭϮϰϳͲϭϮϱϴ͘ĚŽŝ͗ϭϬ͘ϭϬϭϲͬũ͘ĐŚŝĂďƵ͘ϮϬϬϯ͘Ϭϱ͘ϬϬϭ
^Ƶ͕<͘W͕͘ŚŝƵ͕d͘,͕͘,ƵĂŶŐ͕͘>͕͘,Ž͕D͕͘>ĞĞ͕͘͕͘tƵ͕W͘>͘ĞƚĂů͘;ϮϬϬϳͿ͘ŝĨĨĞƌĞŶƚĐƵƚŽĨĨ
ƉŽŝŶƚƐĨŽƌĚŝĨĨĞƌĞŶƚƚƌŝŵĞƐƚĞƌƐ͍dŚĞƵƐĞŽĨĚŝŶďƵƌŐŚWŽƐƚŶĂƚĂůĞƉƌĞƐƐŝŽŶ^ĐĂůĞ
ĂŶĚĞĐŬĞƉƌĞƐƐŝŽŶ/ŶǀĞŶͲƚŽƌǇƚŽƐĐƌĞĞŶĨŽƌĚĞƉƌĞƐƐŝŽŶŝŶƉƌĞŐŶĂŶƚdĂŝǁĂŶĞƐĞ
ǁŽŵĞŶ͘ 'ĞŶĞƌĂů ,ŽƐƉŝƚĂů WƐǇĐŚŝĂƚƌǇ͕ Ϯϵ;ϱͿ͕ ϰϯϲʹϰϰϭ͘
ĚŽŝ͗ϭϬ͘ϭϬϭϲͬũ͘ŐĞŶŚŽƐƉƉƐǇĐŚ͘ϮϬϬϳ͘Ϭϱ͘ϬϬϱ
^ƵĐŚŵĂŶ͕ E͘͕͘ DĐDĂŚŽŶ͕ d͘:͕͘ ^ůĂĚĞ͕ ͕͘ Θ >ƵƚŚĂƌ ͕ ^͘^͘ ;ϮϬϬϱͿ͘ ,Žǁ ĞĂƌůǇ ďŽŶĚŝŶŐ ͕
ĚĞƉƌĞƐƐŝŽŶ͕ ŝůůŝĐŝƚ ĚƌƵŐ ƵƐĞ͕ ĂŶĚ ƉĞƌĐĞŝǀĞĚ ƐƵƉƉŽƌƚǁŽƌŬ ƚŽŐĞƚŚĞƌ ƚŽ ŝŶĨůƵĞŶĐĞ
ĚƌƵŐͲĚĞƉĞŶĚĞŶƚ ŵŽƚŚĞƌƐ͛ ĐĂƌĞŐŝǀͲ ŝŶŐ͘ ŵĞƌŝĐĂŶ :ŽƵƌŶĂů ŽĨ KƌƚŚŽƉƐǇĐŚŝĂƚƌǇ͕
ϳϱ;ϯͿ͕ϰϯϭʹϰϰϱ͘ĚŽŝ͗ϭϬ͘ϭϬϯϳͬϬϬϬϮͲϵϰϯϮ͘ϳϱ͘ϯ͘ϰϯϭ
dĞƌƌǇ͕D͘;ϮϬϭϴͿ͘>ŝŶŬŝŶŐ,ŽƐƚŝůĞͬ,ĞůƉůĞƐƐDĂƚĞƌŶĂůZĞƉƌĞƐĞŶƚĂƚŝŽŶƐŝŶWƌĞŐŶĂŶĐǇĂŶĚ
>ĂƚĞƌ ŚŝůĚ WƌŽƚĞĐƚŝŽŶ /ŶǀŽůǀĞŵĞŶƚ͗  WŝůŽƚ ^ƚƵĚǇ ;ŽĐƚŽƌĂů ĚŝƐƐĞƌƚĂƚŝŽŶͿ͘ EĞǁ
zŽƌŬ͕ Ez͗ ŝƚǇ hŶŝǀĞƌƐŝƚǇ ŽĨ EĞǁ zŽƌŬ͘ ZĞƚƌŝĞǀĞĚ ĨƌŽŵ͗
ŚƚƚƉƐ͗ͬͬĂĐĂĚĞŵŝĐǁŽƌŬƐ͘ĐƵŶǇ͘ĞĚƵͬĐŐŝͬǀŝĞǁĐŽŶƚĞŶƚ͘ĐŐŝ͍ĂƌƚŝĐůĞсϯϴϮϴΘĂŵƉсΘĐŽŶ
ƚĞǆƚсŐĐͺĞƚĚƐΘĂŵƉсΘƐĞŝͲƌĞĚŝƌ
ϭϮϳ
сϭΘƌĞĨĞƌĞƌсŚƚƚƉƐйϮϱϯйϮϱϮ&йϮϱϮ&ƐĐŚŽůĂƌ͘ŐŽŽŐůĞ͘ĨŝйϮϱϮ&ƐĐŚŽůĂƌйϮϱϯ&ŚůйϮ
ϱϯĨŝйϮϱϮϲĂƐͺƐĚƚйϮϱϯϬй
ϮϱϮϱϮϱйϮϱϮϲƋйϮϱϯdĞƌƌǇйϮϱϮϱϮйϮϱϮϮϬϭϴйϮϱϮŚŽƐƚŝůĞйϮϱϮŚĞůƉůĞƐƐ
йϮϱϮϲďƚŶ'йϮϱϯηƐĞĂƌĐŚсйϮϮdĞƌƌǇйϮйϮϬϮϬϭϴйϮϬŚŽƐƚŝůĞйϮϬŚĞůƉůĞƐƐйϮϮ
dĞƌƌǇ͕ D͕͘&ŝŶŐĞƌ͕ &͕͘ >ǇŽŶƐͲZƵƚŚ͕ <͕͘ ^ĂĚůĞƌ͕ >͕͘ Θ ^ůĂĚĞ͕ ͘ ;ϮϬϭϵ͕ DĂƌĐŚͿ͘ >ŝŶŬŝŶŐ
,ŽƐƚŝůĞͬ,ĞůƉůĞƐƐ ƌĞƉƌĞƐĞŶƚĂƚŝŽŶƐ ŝŶ ƉƌĞŐŶĂŶĐǇ ĂŶĚ ůĂƚĞƌ ĐŚŝůĚ ƉƌŽƚĞĐƚŝŽŶ
ŝŶǀŽůǀĞŵĞŶƚ͗ƉŝůŽƚƐƚƵĚǇ͘WŽƐƚĞƌƉƌĞƐĞŶƚĞĚĂƚƚŚĞ^ŽĐŝĞƚǇĨŽƌZĞƐĞĂƌĐŚŝŶŚŝůĚ
ĞǀĞůŽƉŵĞŶƚŝĞŶŶŝĂůDĞĞƚŝŶŐ͕ĂůƚŝŵŽƌĞ͕D͘
dƌĞǀĂƚŚĂŶ͕t͕͘ΘDĐ<ĞŶŶĂ ͕ :͘;ϭϵϵϰͿ͘ǀŽůƵƚŝŽŶĂƌǇĞŶǀŝƌŽŶŵĞŶƚƐŽĨŚƵŵĂŶďŝƌƚŚĂŶĚ
ŝŶĨĂŶĐǇ͗ ŝŶƐŝŐŚƚƐ ƚŽ ĂƉƉůǇ ƚŽ ĐŽŶƚĞŵƉŽƌĂƌǇ ůŝĨĞ͘ŚŝůĚƌĞŶΖƐ ŶǀŝƌŽŶŵĞŶƚƐ͕ϭϭ;ϮͿ͕
ϴϴͲϭϬϰ͘ZĞƚƌŝĞǀĞĚĨƌŽŵŚƚƚƉ͗ͬͬǁǁǁ͘ũƐƚŽƌ͘ŽƌŐͬƐƚĂďůĞͬϰϭϱϭϰϵϭϴ
dƌŽŶŝĐŬ͕ ͘ ͘ ;ϭϵϴϵͿ͘ ŵŽƚŝŽŶƐ ĂŶĚ ĞŵŽƚŝŽŶĂů ĐŽŵŵƵŶŝĐĂƚŝŽŶ ŝŶ ŝŶĨĂŶƚƐ͘ ŵĞƌŝĐĂŶ
WƐǇĐŚŽůŽŐŝƐƚ͕ϰϰ;ϮͿ͕ϭϭϮͲϭϭϵ͘ĚŽŝ͗ϭϬ͘ϭϬϯϳͬϬϬϬϯͲϬϲϲy͘ϰϰ͘Ϯ͘ϭϭϮ
dƌŽŶŝĐŬ͕͘͕͘DĞƐƐŝŶŐĞƌ͕͘^͘ ͕tĞŝŶďĞƌŐ͕D͘<͕͘>ĞƐƚĞƌ͕͘D͕͘>Ă'ĂƐƐĞ͕>͘ ͕^ĞŝĨĞƌ͕Z͕͘͘ ͘͘
>ŝƵ͕:͘;ϮϬϬϱͿ͘ŽĐĂŝŶĞĞǆƉŽƐƵƌĞŝƐĂƐƐŽĐŝĂƚĞĚǁŝƚŚƐƵďƚůĞĐŽŵƉƌŽŵŝƐĞƐŽĨŝŶĨĂŶƚƐΖ
ĂŶĚŵŽƚŚĞƌƐΖƐŽĐŝĂůͲĞŵŽƚŝŽŶĂůďĞŚĂǀŝŽƌĂŶĚĚǇĂĚŝĐĨĞĂƚƵƌĞƐŽĨƚŚĞŝƌŝŶƚĞƌĂĐƚŝŽŶ
ŝŶ ƚŚĞ ĨĂĐĞͲƚŽͲĨĂĐĞ ƐƚŝůůͲĨĂĐĞ ƉĂƌĂĚŝŐŵ͘ ĞǀĞůŽƉŵĞŶƚĂů WƐǇĐŚŽůŽŐǇ͕ ϰϭ;ϱͿ ͕ ϳϭϭͲ
ϳϮϮ͘ĚŽŝ͗ϭϬ͘ϭϬϯϳͬϬϬϭϮͲϭϲϰϵ͘ϰϭ͘ϱ͘ϳϭϭ
hEͲ,ƵŵĂŶ ZŝŐŚƚƐ ŽƵŶĐŝů ;ϮϬϭϱͿ͘ dŚĞ hŶŝƚĞĚ EĂƚŝŽŶƐ /ŶĚĞƉĞŶĚĞŶƚ ŽŵŵŝƐƐŝŽŶ ŽĨ
/ŶƋƵŝƌǇ ŽŶ ƚŚĞ ϮϬϭϰ 'ĂǌĂ ŽŶĨůŝĐƚ͘ ZĞƚƌŝĞǀĞĚ ĨƌŽŵ͗
ͬ,ZͬϮϵͬϱϮŚƚƚƉ͗ͬͬǁǁǁ͘ŽŚĐŚƌ͘ŽƌŐͬEͬ,ZŽĚŝĞƐͬ,ZͬŽ/'ĂǌĂŽŶĨůŝĐƚͬWĂŐĞƐ
ͬZĞƉŽƌƚŽ/'ĂǌĂ͘ĂƐƉǆ
hEZĞĨƵŐĞĞŐĞŶĐǇ;hE,ZͿ;ϮϬϭϴͲϮϬϭϵͿ͘'ůŽďĂůƚƌĞŶĚƐ͗&ŽƌĐĞĚŝƐƉůĂĐĞŵĞŶƚŝŶϮϬϭϴ͘
ZĞƚƌŝĞǀĞĚ ĨƌŽŵ͗ ŚƚƚƉƐ͗ͬͬƵŶŚĐƌƐŚĂƌĞĚŵĞĚŝĂ͘Ɛϯ͘ĂŵĂǌŽŶĂǁƐ͘ĐŽŵͬϮϬϭϵͬ'ůŽďĂůͲ
dƌĞŶĚƐͲϭϵͲ:ƵŶĞͲϮϬϭϵͬϮϬϭϵͲϬϲͲϭϴͺ'ůŽďĂůͺdƌĞŶĚƐͺϮϬϭϴͺtͺ;ϰͿͺĞŵďĂƌŐŽͲ
ĐŽǀĞƌ͘ƉĚĨ
ǀĂŶĂŬĞů͕,͘:͕͘ΘZŝŬƐĞŶͲtĂůƌĂǀĞŶ͕:͘D͘;ϮϬϬϮͿ͘WĂƌĞŶƚŝŶŐĂŶĚĚĞǀĞůŽƉŵĞŶƚŽĨŽŶĞͲ
ǇĞĂƌͲŽůĚƐ͗ >ŝŶŬƐ ǁŝƚŚ ƉĂƌĞŶƚĂů͕ ĐŽŶƚĞǆƚƵĂů͕ ĂŶĚ ĐŚŝůĚ ĐŚĂƌĂĐƚĞƌŝƐƚŝĐƐ͘ŚŝůĚ
ĞǀĞůŽƉŵĞŶƚ͕ϳϯ;ϭͿ͕ϮϱϲͲϮϳϯ͘ĚŽŝ͗ϭϬ͘ϭϭϭϭͬϭϰϲϳͲϴϲϮϰ͘ϬϬϰϬϰ
ǀĂŶĚĞŶŽƐĐŚ͕>͘D͕͘sĞƌŚĞƵů͕Z͕͘>ĂŶŐĞůĂŶĚ͕t͕͘ΘsĂŶĞŶƌŝŶŬ͕t͘;ϮϬϬϯͿ͘dƌĂƵŵĂ ͕
ĚŝƐƐŽĐŝĂƚŝŽŶ͕ĂŶĚƉŽƐƚƚƌĂƵŵĂƚŝĐƐƚƌĞƐƐĚŝƐŽƌĚĞƌŝŶĨĞŵĂůĞďŽƌĚĞƌůŝŶĞƉĂƚŝĞŶƚƐǁŝƚŚ
ĂŶĚǁŝƚŚŽƵƚƐƵďƐƚĂŶĐĞĂďƵƐĞƉƌŽďůĞŵƐ͘ƵƐƚƌĂůŝĂŶĂŶĚEĞǁĞĂůĂŶĚũŽƵƌŶĂůŽĨ
ƉƐǇĐŚŝĂƚƌǇ͕ϯϳ;ϱͿ͕ϱϰϵͲϱϱϱ͘ĚŽŝ͗ϭϬ͘ϭϬϰϲͬũ͘ϭϰϰϬͲϭϲϭϰ͘ϮϬϬϯ͘Ϭϭϭϵϵ͘ǆ
ǀĂŶ ĚĞƌ <ŽůŬ͕ ͘ ͘ ;ϭϵϵϲͿ͘ dŚĞ ĐŽŵƉůĞǆŝƚǇ ŽĨ ĂĚĂƉƚĂƚŝŽŶ ƚŽ ƚƌĂƵŵĂ͗ ^ĞůĨͲƌĞŐƵůĂƚŝŽŶ ͕
ƐƚŝŵƵůƵƐĚŝƐĐƌŝŵŝŶĂƚŝŽŶ͕ĂŶĚĐŚĂƌĂĐƚĞƌŽůŽŐŝĐĂůĚĞǀĞůŽƉŵĞŶƚ͘/Ŷ͘͘ǀĂŶĚĞƌ<ŽůŬ͕
͘ ͘ DĐ&ĂƌůĂŶĞ͕ Θ >͘ tĞŝƐĂĞƚŚ ;ĚƐ͘Ϳ͕dƌĂƵŵĂƚŝĐ ƐƚƌĞƐƐ͗ dŚĞ ĞĨĨĞĐƚƐ ŽĨ
ŽǀĞƌǁŚĞůŵŝŶŐĞǆƉĞƌŝĞŶĐĞŽŶŵŝŶĚ͕ďŽĚǇ͕ĂŶĚƐŽĐŝĞƚǇ;ƉƉ͘ϭϴϮͲϮϭϯͿ͘EĞǁzŽƌŬ͕
Ez͕h^͗'ƵŝůĨŽƌĚWƌĞƐƐ͘
sĂŶĚĞƌ<ŽůŬ͕͘͕͘ZŽƚŚ͕^͕͘WĞůĐŽǀŝƚǌ͕͕͘^ƵŶĚĂǇ͕^͕͘Θ^ƉŝŶĂǌǌŽůĂ͕:͘;ϮϬϬϱͿ͘ŝƐŽƌĚĞƌƐ
ŽĨ ĞǆƚƌĞŵĞ ƐƚƌĞƐƐ͗ dŚĞ ĞŵƉŝƌŝĐĂů ĨŽƵŶĚĂƚŝŽŶ ŽĨ Ă ĐŽŵƉůĞǆ ĂĚĂƉƚĂƚŝŽŶ ƚŽ
ƚƌĂƵŵĂ͘:ŽƵƌŶĂůŽĨdƌĂƵŵĂƚŝĐ^ƚƌĞƐƐ͕ϭϴ;ϱͿ͕ϯϴϵͲϯϵϵ͘ĚŽŝ͗ϭϬ͘ϭϬϬϮͬũƚƐ͘ϮϬϬϰϳ
ǀĂŶŝũŬĞ͕͘ ͕&ŽƌĚ͕:͘͕͘sĂŶĚĞƌ,Ăƌƚ͕K͕͘sĂŶ^ŽŶ͕D͘:͘D͕͘sĂŶĚĞƌ,ĞŝũĚĞŶ ͕W͘'͘D͘ ͕
ΘƵŚƌŝŶŐ͕D͘;ϮϬϭϭͿ͘ŚŝůĚŚŽŽĚƚƌĂƵŵĂƚŝǌĂƚŝŽŶďǇƉƌŝŵĂƌǇĐĂƌĞƚĂŬĞƌĂŶĚĂĨĨĞĐƚ
ĚǇƐƌĞŐƵůĂƚŝŽŶŝŶƉĂƚŝĞŶƚƐǁŝƚŚďŽƌĚĞƌůŝŶĞƉĞƌƐŽŶĂůŝƚǇĚŝƐŽƌĚĞƌĂŶĚƐŽŵĂƚŽĨŽƌŵ
ϭϮϴ
ĚŝƐŽƌĚĞƌ͘ ƵƌŽƉĞĂŶ :ŽƵƌŶĂů ŽĨ WƐǇĐŚŽƚƌĂƵŵĂƚŽůŽŐǇ͕ Ϯ;ϭͿ͕ ϱϲϮϴͲϭϭ͘
ĚŽŝ͗ϭϬ͘ϯϰϬϮͬĞũƉƚ͘ǀϮŝϬ͘ϱϲϮϴ
ǀĂŶĞ͕͕͘<ůĞďĞƌ͕Z͘ :͕͘ΘDŽŽƌĞŶ͕d͘d͘ ;ϮϬϭϮͿ͘tĂƌ ƚƌĂƵŵĂ ůŝŶŐĞƌƐŽŶ͗ƐƐŽĐŝĂƚŝŽŶƐ
ďĞƚǁĞĞŶŵĂƚĞƌŶĂůƉŽƐƚƚƌĂƵŵĂƚŝĐ ƐƚƌĞƐƐĚŝƐŽƌĚĞƌ͕ƉĂƌĞŶƚʹĐŚŝůĚ ŝŶƚĞƌĂĐƚŝŽŶ͕ĂŶĚ
ĐŚŝůĚ ĚĞǀĞůŽƉŵĞŶƚ͘/ŶĨĂŶƚ DĞŶƚĂů ,ĞĂůƚŚ :ŽƵƌŶĂů͕ϯϯ;ϱͿ͕ ϰϱϵͲϰϲϴ͘
ĚŽŝ͗ϭϬ͘ϭϬϬϮͬŝŵŚũ͘ϮϭϯϮϰ
ǀĂŶ /:ǌĞŶĚŽŽƌŶ͕ D͘ ,͘ ;ϭϵϵϱͿ͘ ĚƵůƚ ĂƚƚĂĐŚŵĞŶƚ ƌĞƉƌĞƐĞŶƚĂƚŝŽŶƐ͕ ƉĂƌĞŶƚĂů
ƌĞƐƉŽŶƐŝǀĞŶĞƐƐ͕ĂŶĚŝŶĨĂŶƚĂƚƚĂĐŚŵĞŶƚ͗ĂŵĞƚĂͲĂŶĂůǇƐŝƐŽŶƚŚĞƉƌĞĚŝĐƚŝǀĞǀĂůŝĚŝƚǇ
ŽĨ ƚŚĞ ĚƵůƚ ƚƚĂĐŚŵĞŶƚ /ŶƚĞƌǀŝĞǁ͘WƐǇĐŚŽůŽŐŝĐĂů ƵůůĞƚŝŶ͕ϭϭϳ;ϯͿ͕ ϯϴϳ͘
ĚŽŝ͗ϭϬ͘ϭϬϯϳͬϬϬϯϯͲϮϵϬϵ͘ϭϭϳ͘ϯ͘ϯϴϳ
ǀĂŶ /ũǌĞŶĚŽŽƌŶ͕ D͘ ,͕͘ ^ĐŚƵĞŶŐĞů͕ ͕͘ Θ ĂŬĞƌŵĂŶƐͲ<ƌĂŶĞŶďƵƌŐ͕ D͘ :͘ ;ϭϵϵϵͿ͘
ŝƐŽƌŐĂŶŝǌĞĚ ĂƚƚĂĐŚŵĞŶƚ ŝŶ ĞĂƌůǇ ĐŚŝůĚŚŽŽĚ͗ DĞƚĂͲĂŶĂůǇƐŝƐ ŽĨ ƉƌĞĐƵƌƐŽƌƐ͕
ĐŽŶĐŽŵŝƚĂŶƚƐ͕ĂŶĚƐĞƋƵĞůĂĞ͘ĞǀĞůŽƉŵĞŶƚĂŶĚWƐǇĐŚŽƉĂƚŚŽůŽŐǇ͕ϭϭ;ϮͿ͕ϮϮϱͲϮϱϬ͘
ĚŽŝ͗ϭϬ͘ϭϬϭϳͬƐϬϵϱϰϱϳϵϰϵϵϬϬϮϬϯϯϱ
sĞƌŚĂŐĞ͕D͕͘^ĐŚƵĞŶŐĞů͕͕͘DĂĚŝŐĂŶ͕^͕͘&ĞĂƌŽŶ͕Z͕͘KŽƐƚĞƌŵĂŶ͕D͕͘ĂƐƐŝďďĂ͕Z͕͘ ͘ ͘ ͘
ǀĂŶ/:ǌĞŶĚŽŽƌŶ͕D͘;ϮϬϭϴͿ͘EĂƌƌŽǁŝŶŐƚŚĞƚƌĂŶƐŵŝƐƐŝŽŶŐĂƉ͗ƐǇŶƚŚĞƐŝƐŽĨƚŚƌĞĞ
ĚĞĐĂĚĞƐŽĨƌĞƐĞĂƌĐŚŽŶŝŶƚĞƌŐĞŶĞƌĂƚŝŽŶĂůƚƌĂŶƐŵŝƐƐŝŽŶŽĨĂƚƚĂĐŚŵĞŶƚ;ǀŽůϭϰϮ͕ƉŐ
ϯϯϳ͕ϮϬϭϲͿ͘WƐǇĐŚŽůŽŐŝĐĂůƵůůĞƚŝŶ͕ϭϰϰ;ϰͿ͕ϯϵϯͲϯϵϯ͘ĚŽŝ͗ϭϬ͘ϭϬϯϳͬďƵůϬϬϬϬϭϰϵ
sůŝĞŐĞŶ ͕E͕͘>ƵǇƚĞŶ͕W͕͘ΘŝƌŝŶŐĞŶ͕͘;ϮϬϬϵͿ͘ŵƵůƚŝŵĞƚŚŽĚƉĞƌƐƉĞĐƚŝǀĞŽŶĞŵŽƚŝŽŶĂů
ĂǀĂŝůĂďŝůŝƚǇ ŝŶ ƚŚĞ ƉŽƐƚƉĂƌƚƵŵ ƉĞƌŝŽĚ͘ WĂƌĞŶƚŝŶŐ͗ ^ĐŝĞŶĐĞĂŶĚ WƌĂĐƚŝĐĞ͕ ϵ;ϯʹϰͿ͕
ϮϮϴʹϮϰϯ͘ĚŽŝ͗ϭϬ͘ϭϬϴϬͬϭϱϮϵϱϭϵϬϵϬϮϴϰϰϱϭϰ
sƌĞĞƐǁŝũŬ͕͘D͕͘DĂĂƐ͕͘:͘͕͘ΘǀĂŶĂŬĞů͕,͘:͘;ϮϬϭϮͿ͘WĂƌĞŶƚĂůƌĞƉƌĞƐĞŶƚĂƚŝŽŶƐ͗
ƐǇƐƚĞŵĂƚŝĐ ƌĞǀŝĞǁ ŽĨ ƚŚĞǁŽƌŬŝŶŐŵŽĚĞů ŽĨ ƚŚĞ ĐŚŝůĚ ŝŶƚĞƌǀŝĞǁ͘/ŶĨĂŶƚDĞŶƚĂů
,ĞĂůƚŚ:ŽƵƌŶĂů͕ϯϯ;ϯͿ͕ϯϭϰͲϯϮϴ͘ĚŽŝ͗ϭϬ͘ϭϬϬϮͬŝŵŚũ͘ϮϬϯϯϳ
tŝŶŶŝĐŽƚƚ͕͘t͘;ϭϵϱϴͿŽůůĞĐƚĞĚƉĂƉĞƌƐ͘dĂǀŝƐƚŽĐŬWƵďůŝĐĂƚŝŽŶƐ͕>ŽŶĚŽŶ͖ĂƐŝĐŽŽŬƐ͕
EĞǁzŽƌŬ͘
tŽƌůĚDĞĚŝĐĂůƐƐŽĐŝĂƚŝŽŶ͘;ϮϬϬϭͿ͘tŽƌůĚŵĞĚŝĐĂůĂƐƐŽĐŝĂƚŝŽŶĚĞĐůĂƌĂƚŝŽŶŽĨŚĞůƐŝŶŬŝ͗
ƚŚŝĐĂůƉƌŝŶĐŝƉůĞƐĨŽƌŵĞĚŝĐĂůƌĞƐĞĂƌĐŚŝŶǀŽůǀŝŶŐŚƵŵĂŶƐƵďũĞĐƚƐ͘ƵůůĞƚŝŶŽĨƚŚĞ
tŽƌůĚ,ĞĂůƚŚKƌŐĂŶŝǌĂƚŝŽŶ͕ϳϵ;ϰͿ͕ϯϳϯͲϯϳϰ͘
ĞĂŶĂŚ͕͘,͕͘ĞŶŽŝƚ͕͕͘ĂƌƚŽŶ͕D͘>͕͘Θ,ŝƌƐŚďĞƌŐ͕>͘;ϭϵϵϲͿ͘tŽƌŬŝŶŐDŽĚĞůŽĨƚŚĞ
ŚŝůĚ/ŶƚĞƌǀŝĞǁŽĚŝŶŐDĂŶƵĂů͘hŶƉƵďůŝƐŚĞĚŵĂŶƵƐĐƌŝƉƚ͘
ĞĂŶĂŚ͕ ͘ ,͕͘ ŽƌŝƐ͕ E͘ t͕͘ Θ >ĂƌƌŝĞƵ͕ :͘ ͘ ;ϭϵϵϳͿ͘ /ŶĨĂŶƚ ĚĞǀĞůŽƉŵĞŶƚ ĂŶĚ
ĚĞǀĞůŽƉŵĞŶƚĂů ƌŝƐŬ͗  ƌĞǀŝĞǁ ŽĨ ƚŚĞ ƉĂƐƚ ϭϬ ǇĞĂƌƐ͘:ŽƵƌŶĂů ŽĨ ƚŚĞ ŵĞƌŝĐĂŶ
ĐĂĚĞŵǇ ŽĨ ŚŝůĚ Θ ĚŽůĞƐĐĞŶƚ WƐǇĐŚŝĂƚƌǇ͕ϯϲ;ϮͿ͕ ϭϲϱͲϭϳϴ͘
ĚŽŝ͗ϭϬ͘ϭϬϵϳͬϬϬϬϬϰϱϴϯͲϭϵϵϳϬϮϬϬϬͲϬϬϬϬϳ
ĞĞŐĞƌƐ͕D͘͘ :͕͘ŽůŽŶŶĞƐŝ͕͕͘^ƚĂŵƐ͕'͘ :͘D͕͘ΘDĞŝŶƐ͕͘ ;ϮϬϭϳͿ͘DŝŶĚŵĂƚƚĞƌƐ͗
ŵĞƚĂͲĂŶĂůǇƐŝƐŽŶƉĂƌĞŶƚĂůŵĞŶƚĂůŝǌĂƚŝŽŶĂŶĚƐĞŶƐŝƚŝǀŝƚǇĂƐƉƌĞĚŝĐƚŽƌƐŽĨ ŝŶĨĂŶƚͲ
ƉĂƌĞŶƚ ĂƚƚĂĐŚŵĞŶƚ͘ WƐǇĐŚŽůŽŐŝĐĂů ƵůůĞƚŝŶ͕ ϭϰϯ;ϭϮͿ͕ ϭϮϰϱͲϭϮϳϮ͘
ĚŽŝ͗ϭϬ͘ϭϬϯϳͬďƵůϬϬϬϬϭϭϰ
zĞŚƵĚĂ͕Z͕͘ŶŐĞů͕^͘D͕͘ƌĂŶĚ͕^͘Z͕͘^ĞĐŬů͕ :͕͘DĂƌĐƵƐ͕^͘D͕͘ΘĞƌŬŽǁŝƚǌ͕'͘^͘;ϮϬϬϱͿ͘
dƌĂŶƐŐĞŶĞƌĂƚŝŽŶĂůĞĨĨĞĐƚƐŽĨƉŽƐƚƚƌĂƵŵĂƚŝĐƐƚƌĞƐƐĚŝƐŽƌĚĞƌŝŶďĂďŝĞƐŽĨŵŽƚŚĞƌƐ
ĞǆƉŽƐĞĚƚŽƚŚĞtŽƌůĚdƌĂĚĞĞŶƚĞƌĂƚƚĂĐŬƐĚƵƌŝŶŐƉƌĞŐŶĂŶĐǇ͘:ŽƵƌŶĂůŽĨůŝŶŝĐĂů
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Attachment representations among substance-abusing
women in transition to motherhood: implications for
prenatal emotions and mother–infant interaction
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ABSTRACT
We studied how attachment representations contribute to central
components of transition to motherhood, prenatal emotion proces-
sing (EP) and emotional availability (EA) of mother–infant interaction,
and whether there are group speciﬁc diﬀerences. Participants were
51 treatment-enrolled substance-abusing (SA) mothers and their
infants and 50 non-using comparison dyads with obstetric risk.
Mother’s attachment representations (AAI) and EP were assessed
prenatally and EA when infants were four months. Results showed
that autonomous attachment only had a buﬀering eﬀect on prenatal
EP among comparisons. All SA mothers showed more dysfunctional
EP than comparisons and, contrary to comparisons, autonomous SA
mothers reported more negative cognitive appraisals and less meta-
evaluation of emotions than dismissing SA mothers. Preoccupied SA
mothers showed high negative cognitive appraisals, suggesting
under-regulation of emotions. Attachment representations were
not associated with EA in either group; rather, SA status contributed
to global risk in the relationship. Surprisingly, autonomous SA
mothers showed a tendency towards intrusiveness. We propose
that obstetric risk among comparisons and adverse relational experi-
ences among almost all SA mothers might override the protective
role of mother’s autonomous representations for dyadic interaction.
We conclude that prenatal emotional turbulence and high interac-
tion risk of all SA mothers calls for holistic treatment for the dyad.
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Substance-abusing (SA) women face cumulative risks in transition to parenthood.
Pregnancy commonly reactivates representations of one’s own childhood experiences,
and the histories revisited by SA mothers are often insecure, violent, and colored with
parental substance abuse (Nair, Schuler, Black, Kettinger, & Harrington, 2003).
Accordingly, similar to other high-risk mothers, their representations of childhood
caregivers are often incoherent, contradictory, and characterized by unresolved trauma
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experience (Finger, 2006; Lyons-Ruth, Yellin, Melnick, & Atwood, 2005). Furthermore,
these women face an accumulation of social, legal, and economic stressors during the
perinatal period (Belt, Punamäki, Pajulo, Posa, & Tamminen, 2009; Nair et al., 2003). Some
research suggests that SA pregnant women experience dysfunctional and intensively
negative emotions when preparing for motherhood (Mayes & Truman, 2002; Punamäki,
Belt, & Posa, 2013). Also, there is ample evidence of problematic mother–infant relation-
ship quality among SA dyads, involving hostile, ﬂat, intrusive, and emotionally mis-
matched interactions (Flykt et al., 2012; Hans, 2002; Pajulo, Suchman, Kalland, &
Mayes, 2006; Tronick et al., 2005). Attachment representations are considered to be
central organizers of emotionality and interpersonal relationships, especially in life
transitions (Bretherton & Munholland, 2008). Still, we lack knowledge of their possibly
protective or predisposing role in transition to parenthood among high-risk, SA women.
Here, we analyze how attachment representations contribute to prenatal emotion
processing (EP) and mother–infant interaction quality among Finnish SA and compar-
ison mothers.
Attachment representations among substance abusers
Attachment representations are working models comprising meanings given to child-
hood experiences with primary caregivers (Hesse, 2008). When expecting a baby, these
models become reactivated (Raphael-Leﬀ, 1991; Stern, 1995). Based on the adult attach-
ment interview (AAI; Main, Goldwyn, & Hesse, 2003), individuals’ narratives of childhood
experiences are classiﬁed as secure/autonomous (F, “free”), insecure/dismissing (Ds), and
insecure/preoccupied (E, “enmeshed”). In addition to these three organized categories,
an unresolved/disorganized (U) classiﬁcation can be given regarding a speciﬁc loss or
trauma. Further, if the attachment-related mental model(s) are more globally disorga-
nized, a transcript receives a “cannot classify” (CC) rating (Hesse, 2008; Hesse & Main,
2000).
Autonomous individuals can fruitfully describe both positive and negative childhood
experiences and the emotions they evoke. Also, they are able to evaluate experiences
and their meaning in a meta-level. The coherence, freshness, and free ﬂow of speech
distinguish autonomous narratives from non-autonomous ones. In cases where an
individual reports very unloving parenting behavior and still receives an autonomous
classiﬁcation, the transcript may be given an “earned secure/autonomous” label, imply-
ing that, despite harsh childhood relational experiences, the subject has succeeded in
constructing balanced and coherent working models of attachment (Main et al., 2003).
Dismissing individuals typically turn attention away from negative experiences and
emotions. Dismissing persons often claim their feelings are not hurt, or at least deny the
impact of hurt or negative emotions upon them. The narratives are characterized by
insistence upon lack of memory, idealization of one or both parents, and/or derogation
of attachment (Hesse, 2008). Preoccupied individuals, in turn, seem overwhelmed by
their experiences and are typically lost in their emotions when talking about them. They
have diﬃculty coherently describing their emotions and instead exhibit active anger,
fear, and/or confusion, the latter manifesting as passive, non-clear discussion (Hesse,
2008). Unresolved individuals diﬀer qualitatively from individuals with organized attach-
ment strategies, exhibiting disorientation or disorganization of discourse, reasoning, or
2 S. ISOSÄVI ET AL.
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behavior speciﬁcally while discussing loss or trauma. These phenomena are seen as local
breakdown in adaptive attentional and emotional strategies, and can appear at the
levels of narrative/text (coherence of transcript) and/or ideation (coherence of mind)
(Hesse & Main, 2000). Narratives receiving a CC rating are characterized by multiple and/
or contradictory mental models with regard to self and one or several caregivers, and
they reﬂect a more global breakdown of attentional–emotional strategies (Hesse, 2008;
Hesse & Main, 2000).
Both organized insecure representations and U/CC representations are overrepre-
sented among SA individuals. A meta-analysis of more than 200 studies (Bakermans-
Kranenburg & van IJzendoorn, 2009) reported an AAI distribution of 14% for F, 22% for
Ds, 28% for E, and 36% for U/CC in a risk group of individuals using self-directed
violence, including drug abuse. Studies of AAI distributions among SA individuals during
pregnancy or early parenting also consistently report high levels of insecure and
unresolved/cannot classify strategies, ranging from 20–33% for Ds, 13–31% for E, and
22–45% for U or U/CC (Borelli, Goshin, Joestl, Clark, & Byrne, 2010; Finger, 2006; Riggs &
Jacobvitz, 2002; Simonelli & Vizziello, 2002). In comparison, normative North American
mothers show a distribution of 56% for F, 16% for Ds, 9% for E, and 18% for U/CC
(Bakermans-Kranenburg & van IJzendoorn, 2009). Of normative Finnish mothers, 60% are
classiﬁed as F, 24% as Ds, 6% as E, and 10% as U (Kouvo & Silvén, 2010).
The high rate of insecure and unresolved strategies among SA individuals is under-
standable, considering that experiences of neglect and abuse in relation to their own
parents are common (Freeman, Collier, & Parillo, 2002; Medrano, Hatch, Zule, &
Desmond, 2002). In concluding their meta-analysis, Bakermans-Kranenburg and van
IJzendoorn (2009) suggested that a more speciﬁc analysis of clinical groups’ attachment
representations would be informative in understanding symptomatology. To our knowl-
edge, this has not yet been done among SA mothers.
Prenatal emotion processing
During pregnancy, great demands for identity and role changes and parallel physiolo-
gical and hormonal processes dispose future mothers to emotional turmoil.
Ambivalence with both positive and negative emotions is common, reﬂecting the
identity work of the mother-to-be and the demand for her to give up previously central
interests and place her own needs as secondary. This emotional openness is conceptua-
lized as serving mothers’ ability to sensitize to their infants’ emotional communications
and needs (Raphael-Leﬀ, 1991). Processing these diverse emotions provides information
of the changing situation, and is thus inherently regulating (Gross & John, 2003). Besides
considering the valence (positivity or negativity) of emotions, it is imperative to recog-
nize emotions as multi-level phenomena manifesting in behavioral, psychophysiological,
and experiential levels (Frijda, 1986; Scherer, 2001). In this study, we apply Frijda’s (1986)
multifocal theory of emotions, as it captures the valence and intensity of emotions at
four levels: feeling states (e.g., agitated or calm feelings), behavioral urges to act (e.g.,
bodily sensations, urges to hit or hug), cognitive appraisals (e.g., perceived threat or
mastery), and meta-evaluation of emotions (e.g., familiarity or strangeness).
Attachment theory is informative in explaining how and why individuals process
and regulate their positive and negative emotions diﬀerently (Bretherton &
ATTACHMENT & HUMAN DEVELOPMENT 3
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Munholland, 2008; Cassidy, 1994). Whereas autonomous individuals are able to
explore a range of emotions in a balanced manner, dismissing individuals tend to
over-regulate their emotions and preoccupied individuals under-regulate them
(Cassidy, 1994). U/CC discourse in itself is conceptualized as an indicator of inability
to form an organized attentional–emotional strategy when describing traumatic
experiences (Hesse & Main, 2000). Some studies conﬁrm that autonomous and
insecure attachment representations contribute diﬀerently to emotionality. Adam,
Gunnar, and Tanaka (2004) found that dismissing mothers of toddlers expressed less
positive aﬀect than autonomous or preoccupied mothers, whereas preoccupied
mothers expressed more negative emotions than autonomous or dismissing
mothers. Applying Frijda’s multifocal theory of emotions, Kanninen, Punamäki, and
Qouta (2003) showed that, among male trauma survivors, autonomous individuals
exhibited balanced EP, evident as presence of both negative and positive valence,
moderate intensity, and access to multiple EP (cognitive, feeling state, and beha-
vioral) levels. Unbalanced EP, in turn, was typical to insecure individuals.
Preoccupied individuals showed intensive feelings states and behavioral urges to
act and lacked cognitive framing, whereas dismissing individuals relied solely on
cognitive processing strategies. We found no empirical studies on the association
between U/CC representations and EP. Further, to our knowledge, no studies are
available on the role of attachment representations for mothers’ EP in the prenatal
period.
SA individuals may use substances in order to cope with overwhelmingly painful
emotions (Cihan, Winstead, Laulis, & Feit, 2014; Padykula & Conklin, 2010). The
demand to give up substances during pregnancy can result in a lack of EP strate-
gies, reﬂected as high rates of anxiety, depression, and other psychopathologies
that are common among SA mothers (Hans, Bernstein, & Henson, 1999; Pajulo et al.,
2012). Such prenatal emotional imbalance can complicate the preparation for
motherhood. A qualitative study showed that SA mothers attempt to balance
between feelings of despair and hopefulness as well as identities of drug addict
and mother (Brudenell, 1997). Feelings of guilt and fear about having harmed the
infant with SA are common (Mayes & Truman, 2002). Previous studies suggest that
SA mothers’ intensive negative emotions may be dysfunctional rather than reﬂect
moderate ambivalence (Mayes & Truman, 2002; Punamäki et al., 2013). Impulsivity
and a low sense of mastery and predictability also characterize SA mothers’ prenatal
EP (Punamäki et al., 2013). Importantly, mothers’ prenatal emotional imbalance,
together with substance abuse, can compromise fetal in utero development,
impacting fetus’ immature stress and emotion regulation systems (Fisher, Kim,
Bruce, & Pears, 2012; Lester, 2002).
Some research suggests that SA individuals’ emotional problems and attempt to self-
medicate them are characteristic of insecure individuals (e.g., Crittenden & Claussen,
2002; Magai, 1999). There is evidence that especially insecure SAs show emotional
dysfunction such as depressive mood (Diaz, Horton, & Malloy, 2014); are unable to
name and recognize emotions (De Rick & Vanheule, 2006); and cope poorly with
negative emotions (Gatmaitan, 2013). Still, previous research has not considered how
attachment representations contribute to SA individuals’ emotionality in transition to
parenthood.
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Quality of parent–infant interaction
A cornerstone of attachment theory is that parents’ representations have intergenera-
tional eﬀects that are evident in the quality of the mother–infant relationship.
Autonomous mothers are sensitive and synchronous in interactions with their infants
(Biringen et al., 2000; Crandell, Fitzgerald, & Whipple, 1997; Main, Kaplan, & Cassidy,
1985), and are able to regulate their infants’ positive and negative emotions (Riva
Crugnola et al., 2013). This results in infants’ ability to form a secure attachment to
their mothers (Fonagy, Steele, & Steele, 1991; van IJzendoorn, 1995). Preoccupied
mothers have been shown to be angry and intrusive in their interactions (Adam et al.,
2004), and dismissing mothers lack responsiveness and the ability to regulate their
infants’ negative emotions (Riva Crugnola et al., 2013). Finally, maternal U/CC represen-
tations are associated with anomalous and dysregulative parenting behaviors (Madigan
et al., 2006).
There is ample evidence that SA mothers display global diﬃculties in dyadic interac-
tion. They may fail to attune to their infants’ emotional states (Pajulo et al., 2012; Tronick
et al., 2005), lack structuring abilities (Belt et al., 2012; Pajulo, Savonlahti, Sourander, Piha,
& Helenius, 2001; Salo et al., 2010), and act in intrusive, ﬂat, and/or hostile manner (Belt
et al., 2012; Flykt et al., 2012; Suchman, McMahon, Slade, & Luthar, 2005). Also, infants’
interactive abilities can be compromised by mothers’ use of illicit drugs during preg-
nancy, due to in utero exposure and consequential perinatal problems such as prema-
ture birth, low infant birth weight, and neonatal abstinence syndrome (Fischer,
Bitschnau, Peternell, Eder, & Topitz, 1999; Minear & Zuckerman, 2013). Mothers’ prenatal
stress, depression, and anxiety can have similar harmful eﬀects (Davis et al., 2004; Talge,
Neal, & Glover, 2007). As a consequence, infants are harder to soothe and face diﬃculty
engaging in dyadic interactions (Beeghly, Frank, Rose-Jacobs, Cabral, & Tronick, 2003).
However, there is still a research gap concerning the role of attachment representations
for the early mother–infant interaction quality among SA dyads.
Approach of the study
Attachment representations are thought to play a central role in transition to parent-
hood, yet their contribution remains uninvestigated among SA, high-risk mothers. This
study analyzes how attachment representations are associated with prenatal EP,
mother–infant interaction quality, and emotional availability (EA) among SA mothers
and their non-using comparisons. The aims of the study are as follows:
(1) To identify the distributions of AAI classiﬁcations among SA and non-using
comparison pregnant women. We hypothesize that SA mothers are more often
non-autonomous (non-F), that is, insecure (dismissing [Ds] and preoccupied [E])
and unresolved or cannot classify (U/CC) than comparison mothers. Further, as
suggested by Bakermans-Kranenburg and van IJzendoorn (2009), we expand the
analysis to the central continuous subscales of AAI, exploring group diﬀerences in
“earned secure” status, coherence of transcript and mind, reported losses and
traumatic experiences, and related U states of mind; and states of mind related to
the insecure classiﬁcations (Ds: idealization, derogation, and insistence upon lack
ATTACHMENT & HUMAN DEVELOPMENT 5
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of memory; E: passivity and preoccupying anger). In addition, among the SA
mothers, we explore whether attachment status is associated with features of
SA indicating high risk/dependency, namely, prenatal and postnatal use of intra-
venous drugs, self-estimated psychological and physiological dependency on
substances, and continued substance abuse (relapses) in the postnatal period.
(2) To examine how attachment representations are associated with prenatal EP and
whether the associations diﬀer between SA and comparison women. Our hypoth-
eses are as follows:
(3) Non-F, especially E and U/CC mothers, show higher negative EP than F mothers,
regardless of SA status. The hypothesis is due to previous results of E mothers’
high expression of negative emotions and U/CC individuals’ proﬁle of showing
lapses in attentional–emotional strategies.
(4) F mothers show higher meta-evaluation of prenatal emotions than the non-F
groups in both SA and comparison groups due to their greater openness to
diverse emotional experiences.
(5) To analyze the associations between mothers’ attachment representations and
mother–infant EA when the infants are four months old. We hypothesize that
regardless of SA status, dyads with F mothers have higher EA than dyads with
non-F mothers.
Method
Participants and procedure
The participants were 101 Finnish mothers and their infants (43.4% girls, 56.6% boys).
Fifty-one of the participants were SA mothers with a psychiatric drug dependency
diagnosis and more than three years of illicit drug use or polysubstance use history,
evident from self-report and/or drug screening. They were enrolled in two intensive and
holistic treatment programs in two SA family clinics: psychodynamic mother–infant
group therapy (PGT) (n = 26) that comprised 20–24 weekly sessions, and individually
tailored psychosocial support intervention (PSS) (n = 25), where appointments were
arranged once or twice per week at the outpatient units or at home, and lasted on
average of 12 months. The interventions started during pregnancy or after delivery and
continued as active treatment and/or follow-up during the ﬁrst year of the infant’s life.
(For a detailed account of the interventions, see Belt et al., 2012.)
Fifty of the participants comprised the comparison group. They were recruited from a
maternity-outpatient clinic where they were followed for obstetric risks such as gesta-
tional diabetes, premature labor symptoms, or abnormalities in the ultrasound. Mothers
with a lifetime history of illicit drug use or moderate to high alcohol consumption were
excluded from the comparison group. Smoking was not an exclusion criterion in either
group. Women with obstetric risks were selected as the comparison group because
prenatal and perinatal complications are common among SA mothers, and the choice
ensured that the two groups would not diﬀer in terms of obstetric characteristics.
Among both SA and comparison mothers, about half of the mothers were primiparous
and half already had one to three children.
6 S. ISOSÄVI ET AL.
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Study protocol was identical for both groups, comprising three assessment visits: T1
at the second or third trimester of pregnancy (or immediately after delivery, n = 7), T2
when the infants were four months old, and T3 when the infants were 12 months old. To
avoid confounding the eﬀects of treatment programs on the results, this study utilizes
data from T1 and T2 but not T3. Consecutive clients of the clinics were informed about
the study and its purpose (exploring mothers’ experiences of pregnancy and early
motherhood), its voluntary nature, and procedure at T1. The mothers willing to partici-
pate signed an informed consent form and were given the baseline questionnaire to be
completed and returned at the following appointment, at which point the mothers were
interviewed. T2 visits were administered at families’ homes or at program residences,
and included videotaping of mother–infant free-play interaction. The ethical committees
of Päijät-Häme Central Hospital and the City of Tampere, Finland, approved this study.
Originally, 108 mothers were approached for the study. All comparison mothers
approached agreed to participate. Seven SA mothers were excluded from the study as
two declined, two had missing data, and three had been abstinent for several years,
which left 101 participants for the ﬁnal analysis. With the ﬁve comparison families that
had twins, data of only one randomly selected twin was used in the analysis. Dropout
rates from T1 to T2 were 8% (n = 4) in the SA and 14% (n = 7) in the comparison group.
Mothers with lower education level (chi-square [χ2] (3) = 14.66, p < .01) and single
marital status (χ2 (4) = 16.04, p < .01) had higher dropout rates (for further details of
attrition rates see Belt et al., 2009; for a ﬂow chart see Belt, 2012).
The present analysis is based on the 91 cases with AAI’s administered. This number
comprises 43 (84.3%) SA and 48 (96%) comparison mothers. Due to missing values of EP
and EA, the ﬁnal number was 31–36 (72.1–83.7%) SA and 47–48 (98–100%) comparison
mothers in EP analysis and 33 (76.7%) SA and 42 (87.5%) comparison dyads in EA
analysis.
Measures
Demographic and obstetric characteristics
Prenatally, mothers answered questions about age, length of their current relationship,
marital status, education level, employment status, number of previous children, and
ﬁnancial diﬃculties. They also reported the occurrence of pregnancy-related medical
risks, namely high blood pressure, high blood sugar level, bleeding, premature contrac-
tions, threat of miscarriage, and abnormalities in ultrasound screenings.
SA characteristics
SA women were administered a semi-structured questionnaire about their use of eight
diﬀerent drugs (1 = no, 2 = yes: cannabis, amphetamine, ecstasy, heroin, sniﬃng
medicaments, lysergic acid diethylamide (LSD), medicines, and other (e.g., buprenor-
phine)). Open questions were used to indicate how often they had used each drug.
Women reported their drug-use before pregnancy at T1, and indicated whether it had
changed during pregnancy (1 = no change, 2 = decreased, 3 = stopped, 4 = increased).
Postnatal drug-use was reported at T2, as well as changes in it after the delivery. In
addition, women reported appraisal of psychological and physiological dependency on
substances (1 = not at all dependent, 5 = totally dependent), the use of substitute
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medication, and intravenous drug use. Alcohol consumption was assessed with seven
items from the alcohol use disorders identiﬁcation test (AUDIT; Saunders, Aasland,
Babor, De la Fuente, & Grant, 1993). Comparison mothers were interviewed about
their prenatal alcohol consumption by a public health nurse.
Attachment representations regarding own parents were assessed at T1 with the AAI
(Main et al., 2003). The semi-structured interview explores how individuals describe their
childhood relationships to their primary caregivers, and how these experiences are
considered to inﬂuence their developmental history and current personality. The inter-
view involves questions of attachment-activating incidents such as being hurt, upset, or
separated from the caregiver, as well as questions of loss and trauma. Probable experi-
ences in relation to caregivers and states of mind regarding attachment and loss/trauma
are each scored on a scale ranging from 0–9 (for a detailed account of the coding
system, see Hesse, 2008). Audiotaped narratives were transcribed verbatim and then
classiﬁed into four categories: secure/autonomous (F), insecure/dismissing (Ds), inse-
cure/preoccupied (E), and unresolved (U). Further, F transcripts that were given very
low (< 3) score for loving behavior from either parent received a “earned secure”
classiﬁcation. The interviews classiﬁed as U received a secondary classiﬁcation of one
of the organized categories (F, Ds, or E). When a transcript did not ﬁt to any of the above
categories, it was categorized as cannot classify (CC). When a CC transcript was also
assigned a U/d rating, the U/d was used as the primary classiﬁcation.
The ﬁrst author (S.I.), a reliable coder trained by A. Broberg and T. Ivarsson (AAI
Institute in Oslo, 2012), classiﬁed the interviews. For interrater reliability, the second
author (M.F.), trained by Broberg and Ivarsson in AAI institute in Gothenburg, 2011,
analyzed 20% of the cases. The inter-rater reliability (Cohen’s kappa) was .82, which is
considered to be an excellent level of agreement (Fleiss, 1981). With the two cases rated
diﬀerently, the classiﬁcation was negotiated. Further, every transcript with a U or CC
classiﬁcation was double-checked by the second coder. Additionally, 24 transcripts were
reread by the second author to ensure reliable classiﬁcation. Finally, the AAI trainers
(Broberg and Ivarsson) were consulted in the classiﬁcation of one CC case without a
primary U classiﬁcation.
Prenatal emotion processing
EP variables are summarized in Table 1. The measurement of EP is based on the
multifocal theory of emotional experience (Frijda, Kuipers, & Ter Schure, 1989; Larsen
& Diener, 1992; Mayer & Stevens, 1994; Smith & Pope, 1992), which covers processing
levels of cognitive appraisals (19 items), behavioral urges to act (17 items), feelings states
(18 items), and meta-evaluation of emotions (8 items). Mothers were asked to estimate
how intensively they experienced emotions related to their pregnancy on the Category
Ratio-10 (CR10) scale (Borg, 1982), varying from 0 “nothing at all” to 10 “extremely
strong”. The sum variables were constructed separately for negative and positive emo-
tional valence at each level of processing. The meta-emotion sum scale was a factor
score (ranging from −6.67–6.50), as recommended by Mayer and Stevens (1994). The
measure has been found to be reliable and valid among male war trauma victims
(Näätänen, Kanninen, Qouta, & Punamäki, 2002) and employees with burn-out risk
(Salmela-Aro, Näätänen, Tolvanen, & Nurmi, 2011). In this sample, the Cronbach’s
alpha values ranged from .71–.81.
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Quality of mother–infant interactions
Free-play mother–infant interaction was video-recorded for 7–10 minutes at T2. Mothers
were instructed to play with their infants as they usually would. The videotapes were
coded according to EA scales (4th ed.; Biringen, 2008). The interaction was evaluated on
four maternal scales (sensitivity, structuring, nonintrusiveness, and nonhostility) and two
child scales (responsiveness to mother and involvement of mother). The scales ranged
from 1–7 (e.g., 1 = highly insensitive; 4 = inconsistently/apparently sensitive; 7 = highly
sensitive). Sensitivity refers to mother’s positive aﬀect, ability to adequately read and
respond to her infant’s cues, acceptance of the infant, and ability to negotiate conﬂicts.
Structuring refers to mother’s age-speciﬁc scaﬀolding skills. Nonintrusiveness assesses
how the mother can be available without interfering with the infant’s autonomy. Non-
hostility indicates lack of impatience, harshness, and malevolence in mother’s behavior.
Child responsiveness refers to infant’s ability to respond to mother’s interaction bids,
and child involvement assesses to what degree the infant invites the mother to interact
with her. The interactions were assessed by a reliable coder, the second author (M.F.),
and additional 10% of the tapes were assessed by another reliable coder. The inter-rater
reliability (Pearson’s R) ranged from .82–.97. Additionally, 5% of the tapes were jointly
coded with the method developer, Z. Biringen. All of the coders were blind to mothers’
SA status and other background information, including attachment status.
Statistical and data analysis
Categorical background variables were analyzed with χ2 and Fisher’s exact test, and
continuous ones with Student’s t-test. The ﬁrst research question of diﬀerences in
attachment distributions between SA and comparison groups was answered using
Table 1. Descriptions of prenatal emotion processing variables.
Level of EP Background theory
No. of
items/
scale Examples
Feeling
states
Circumplex model of emotions
(Larsen & Diener, 1992; Russell,
1980)
Negative 18 “I feel sad / self-blaming / ashamed / angry”
Positive 27 “I feel happy / hopeful / trusting / relaxed”
Cognitive
appraisals
Multifocal theory of emotions
(Frijda et al., 1989)
Negative 9 “My pregnancy is bothering me a lot” “I am helpless
and not in control”
Positive 10 “I hoped for the pregnancy” “The pregnancy aﬀects me
positively”
Behavioral
urges to
act
Multifocal theory of emotions
(Frijda et al., 1989)
Negative 12 “I feel frozen or paralyzed from inside” “I feel like
boiling inside”
Positive 5 “ I feel like smiling and laughing all the time” “ I feel
like embracing the world”
Meta-
evaluation
of
emotions
Meta-evaluation scale (Mayer &
Stevens, 1994)
3 “ I know exactly how I’m feeling” (clarity) “The feeling is
familiar to me” (typicality) “There is nothing wrong in
my feeling like that” (acceptability)
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Fisher’s exact test (dichotomous F vs. non-F setting). Group diﬀerences in AAI subscales
were explored with independent t-test for continuous variables and χ2 and Fisher’s exact
test for categorical variables. Associations between attachment classiﬁcation and dichot-
omized SA variables (1 = no use, 2 = use; 1 = no or little dependent, 2 = moderately to
totally dependent) were analyzed using Fisher’s exact test in F/non-F setting and in
pairwise comparisons of the four attachment categories.
The second research question regarding associations between attachment represen-
tations and EP was answered using 2 (attachment: F/non-F and F/Ds) × 2 (SA vs.
comparison) analysis of covariance (ANCOVAs) with main and interaction eﬀects on EP
scales as dependent variables. If interaction eﬀects were signiﬁcant, Bonferroni post hoc
tests were conducted for pairwise comparisons. Mothers’ ﬁnancial diﬃculties (dummy
variable: 0 = no or little ﬁnancial diﬃculties; 1 = moderate or high ﬁnancial diﬃculties)
and age were used as covariates. In addition, because not all of the attachment
categories were present among comparisons, ANCOVAs with Bonferroni post hoc tests
were used only in SA group to analyze associations between all (F, Ds, E, U/CC) the
attachment categories and EP. In the SA group analyses, the nature of intervention (PGT
vs. PSS) was used as a covariate.
The third research question regarding associations between attachment representa-
tions and EA was answered with similar ANCOVAs, with the EA scale scores as depen-
dent variables. ANCOVAs were used instead of multivariate analysis of covariance
(MANCOVAs) because of very high multicollinearity between several EP and all of the
EA variables.
In order to use parametric tests, EP variables (when comparing SA and comparison
groups: negative feeling states and negative behavioral urges; in the within-SA analysis:
negative feeling states, negative behavioral urges, positive behavioral urges, and meta-
evaluation of emotions) were transformed to meet acceptable symmetry and kurtosis
(George & Mallery, 2010). Variables were winsorized, that is, the extreme values (outliers)
were replaced with the nearest value that was not an outlier. Missing values of back-
ground variables were replaced with expectation maximization (EM) for mothers who
had participated in both T1 and T2. Missing values of the dependent variables were
deleted listwise.
Results
Descriptive statistics
SA mothers were younger (M = 25.53 ± 4.16 years) than comparison mothers
(M = 29.24 ± 5.02 years, t = 4.07, p < .001), and more often single (17–19% compared
to 4%, χ2 = p < .001). Also, they had lower levels of education (χ2 = 27.45,p < .001), more
unstable job statuses (χ2 = 26.59, p < .001), and more ﬁnancial diﬃculties (χ2 = 22.13, p
< .001) than comparison mothers. Comparison mothers had more pregnancy-related
complications (t = −3.35, p < .001), which is due to their special obstetric status.
Pre-intervention, the majority of the SA women were poly-drug abusers (76.5%). A
total of 80.9% had used drugs intravenously. During pregnancy, 15.7% of the women
used substitute medication. In addition, 75% of mothers reported having used alcohol
before the pregnancy, 35.2% reporting large-scale consumption (> 7 servings at once).
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All mothers reported either decreasing (12%) or stopping (88%) illegal use during
pregnancy (excluding substitute medication). Also, all mothers reporting high alcohol
consumption decreased their consumption during pregnancy. At T2, none of the
mothers reported regular use of illegal drugs but 15% reported relapses.
Attachment distributions in the SA and comparison group
The distributions of attachment classiﬁcations in the SA and comparison groups are
presented in Figure 1. As hypothesized, there were signiﬁcantly more non-autonomous
(non-F) mothers in the SA group (Fisher’s exact p < .001). The distribution among SA
mothers was 18.6% for secure/autonomous (F) (n = 8), 30.2% for insecure/dismissing (Ds)
(n = 13), 18.6% for insecure/preoccupied (E) (n = 8), and 30.2% for unresolved (U) (n
= 13). One of the U cases had a secondary classiﬁcation of cannot classify (CC). In
addition, one SA mother was classiﬁed as CC without a U classiﬁcation. For further
analysis, the U and CC cases were merged because both categories are characterized by
disorganized/un-integrated states of mind. Thus, 14 (32.6%) of the SA mothers were
classiﬁed as U/CC. In total, 81.4% of the SA mothers were classiﬁed as non-F (comprising
Ds, E, and U/CC). Among the comparison mothers, 70.8% (n = 34) were classiﬁed as F
and 29.2% as Ds (n = 14), while E and U were absent.
Groups diﬀered in several speciﬁc characteristics of the AAI. First, “earned secure”
transcripts were in majority among F SA mothers (62.5%, n = 5) and in minority among F
comparisons (17.6%, n = 6) (χ2 = 6.74, p < .01). There was no diﬀerence in coherence of
transcript (CoT) or coherence of mind (CoM) between F mothers in the two groups, but
non-F SA mothers had lower CoT and CoM scores than non-F (Ds) comparison mothers
(CoT t = −2.09, p < . 05; CoM t = −2.20, p < .05, equal variances not assumed).
Concerning dismissing mental states (idealization, derogation, and lack of memory), SA
Figure 1. Attachment distributions in the substance-abusing and comparison groups. F = secure/
autonomous, Ds = insecure/dismissing, E = insecure/preoccupied, U/CC = unresolved/cannot clas-
sify, Non-F = non-autonomous.
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mothers expressed more highly derogative (> 5) states of mind of mother (Fisher’s exact
p < .05) and were more often highly derogative of attachment overall (Fisher’s exact p
< .05), than comparison mothers. Concerning states of mind related to preoccupied
classiﬁcation among the E and U/E SA mothers (n = 13), ﬁve mothers (38.5%) showed
high (> 5) scores of passivity and four mothers (30.8%) showed high scores of preoccu-
pied anger towards mother or father.
Expectedly, SA mothers reported signiﬁcantly more experiences of sexual or physical
abuse by their caregivers than comparisons (Fisher’s exact p < .001). While 19% (n = 8) of
SA mothers reported such experiences, this was absent among comparisons. All SA
mothers reporting relational abuse were non-F. SA mothers also reported signiﬁcantly
more other traumatic experiences than comparisons (SA: 39.5%, n = 17; comparisons:
2%, n = 1; χ2 = 21.05, p < .001). Almost all of these SA mothers were also non-F (n = 16;
94.1%). By deﬁnition, all 13 SA mothers assigned a U score had high (≥ 5) scores of
unresolved loss and/or trauma. Five (38.5%) mothers were classiﬁed unresolved in
relation to loss, and eight (61.5%) in relation to trauma.
Finally, when analyzing associations between attachment classiﬁcation and prenatal
and postnatal use of intravenous drugs, psychological or physiological dependency, and
drug use (relapses) in the postnatal period among the SA mothers, we found no group
diﬀerences between autonomous and non-autonomous mothers or between any of the
four attachment categories.
Attachment representations and prenatal emotion processing
As there were no E or U/CC mothers among comparisons, we performed two analyses to
show the possible diﬀerent associations between attachment representations and emo-
tion EP in the SA and comparison groups. In the ﬁrst, we used dichotomous F/non-F
classiﬁcation and in the second, compared only the F and Ds mothers (thus excluding
the E and U/CC’s from the SA group). Table 2 summarizes group means, standard errors,
conﬁdence intervals, F values indicating group diﬀerences, eﬀect sizes, and Bonferroni
post hoc comparisons for interaction eﬀects. Means, standard errors, and conﬁdence
intervals are adjusted for covariates. Our hypothesis that non-F mothers would show
more negative EP and lower level of meta-evaluation of emotions than F mothers in
both SA and comparison groups was not substantiated.
Group × Attachment analysis showed that when comparing only the F and Ds
mothers, attachment representations associated diﬀerently to EP in the SA and compar-
ison groups. As Figure 2 illustrates, F SA mothers reported more negative cognitive
appraisals than Ds SA mothers, whereas, as expected, F comparisons reported less
negative appraisals than Ds comparison mothers. However, the Bonferroni post hoc
test did not show signiﬁcant pairwise diﬀerences. Also, F SA mothers reported less meta-
evaluation of emotions than Ds SA mothers, whereas F comparisons reported more
meta-emotions than Ds comparisons. Bonferroni post hoc comparisons showed that F
SA mothers had lower levels of meta-emotions than F comparisons.
Results of group main eﬀect showed that SA status was associated with high multi-
level negative EP. In the F/non-F level of analysis, SA mothers reported higher negative
feeling states and negative behavioral urges than comparison mothers. As groups did
not have equal variances in negative feeling states (Levene’s test p < .05), the diﬀerence
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in SA and comparison group means was conﬁrmed with Student’s t-test for groups with
unequal variances (t = (62, 951) = −5.97, p < .001, 2-tailed). Also, SA mothers reported
less meta-evaluation of prenatal emotions than comparisons. When comparing the F
and Ds individuals across groups, all SA mothers still reported more negative feeling
states and more negative behavioral urges, but no longer reported less meta-evaluation
of emotions than comparisons Again, the group diﬀerence in negative feeling states was
conﬁrmed with t-test for unequal group variances (t (21, 822) = −2.75, p < .05, two-
tailed).
The hypothesis that E and U/CC mothers in particular would show more negative EP
than the F mothers could only be tested among the SA mothers (see Table 3 for SA
group means, standard deviations, conﬁdence intervals, F values, standard errors, and
Bonferroni post hoc tests). The hypothesis was not substantiated, as diﬀerences were
non-signiﬁcant both between E and F and between U/CC and F mothers. Instead, E
mothers diﬀered from Ds mothers in higher negative cognitive appraisals, conﬁrmed by
Bonferroni post-hoc tests. Concerning meta-evaluation of emotions, F mothers had the
lowest means and Ds mothers the highest, but the diﬀerence only reached signiﬁcance
(p > .06) and the pairwise Bonferroni post-hoc comparison was non-signiﬁcant.
Attachment representations and parent–infant interaction quality
Similar to EP, associations between attachment classiﬁcation and EA were analyzed in F/
non-F and F/Ds levels. Table 4 summarizes group means, standard errors, conﬁdence
intervals, F values, and eﬀect sizes. The hypothesis that dyads with autonomous mothers
would have higher EA in both SA and comparison groups was not substantiated.
Unexpectedly, attachment representations were not associated with any of the EA
variables (mother sensitivity, structuring, nonintrusiveness, and non-hostility; infant
responsiveness and involving of mother) either among SA mothers or comparisons.
At the F/Ds level of analysis, a group × attachment interaction eﬀect emerged in
nonintrusiveness. As illustrated in Figure 3, F SA mothers were more intrusive than Ds SA
mothers, whereas attachment was not associated with intrusiveness among comparison
Figure 2. Prenatal emotion processing according to substance abuse and attachment classiﬁcation
among autonomous and dismissing mothers. F = autonomous, Ds = dismissing.
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mothers. Bonferroni post hoc comparisons further speciﬁed that F SA mothers were
more intrusive than Ds SA mothers and all comparison mothers.
Signiﬁcant group main eﬀects revealed that SA mothers showed lower EA than
comparisons in all dimensions. Group variances were not equal in nonintrusiveness
(Levene’s test p < .05), so a t-test with no equal variances assumption was used to
conﬁrm the diﬀerence (t (73, 483) = 4.50, p < .001, two-tailed). Also, SA mothers’ infants
were less responsive and involving in interaction than those of comparisons. The
diﬀerences were evident in both F/non-F and F/Ds analysis. In the F/Ds level, group
diﬀerence in infant involvement was conﬁrmed with a t-test for unequal group variances
(t (32, 930) = 2.65, p < .05, two-tailed).
Finally, we analyzed how the four attachment classiﬁcations were associated with EA
within the SA group. SA group means, standard errors, conﬁdence intervals, and F values
are reported in Table 5. No diﬀerences in EA were found according to attachment
classiﬁcation.
Discussion
Attachment representations are a central organizer of intra- and inter-individual beha-
vior in transition to parenthood. Thus far, their quality and role in prenatal EP and quality
of mother–infant interaction (EA) among SA women had not been investigated.
Accordingly, this was the focus of our study, as well as exploring whether the role of
attachment representations diﬀers between SA and non-using comparison mothers.
When interpreting these results, caution is warranted, as the group sizes were small.
As expected, majority of the SA mothers had non-autonomous attachment representa-
tions, while the opposite was true among comparisons. Further, a detailed examination of
representations provided interesting information. In the context of this study and its small
Figure 3. Mothers’ nonintrusiveness according to substance abuse status and attachment classiﬁca-
tion among autonomous and dismissing mothers. F = autonomous, Ds = dismissing.
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group sizes, the information of SA mothers’ representation proﬁles is descriptive. Still, this
description might help in understanding the current ﬁndings, as well as have implications
for further research with larger sample sizes. The results suggest, for example, that
derogative states of mind might be especially prevalent among dismissing SA mothers.
Also, passive states of mind that are rare in normative groups were characteristic of
preoccupied SA mothers. The associations of these strategies to early parenting, and
possible diﬀerences in diverse clinical groups’ proﬁles, are a task for further study.
We found that even most of the autonomous SA mothers had adverse childhood
relational experiences, as evident from their “earned” secure/autonomous representa-
tions. Even if the autonomous status implies that these mothers had had possibility to
work through their non-optimal early experiences in other secure relationships, these
experiences might still impact their transition to parenthood, as they are reactivated
during pregnancy (Stern, 1995). Interestingly, the autonomous mothers did not diﬀer
from the non-autonomous ones in their SA proﬁle, namely, in the use of intravenous
drugs, dependency on drugs, or relapses in the postnatal period. This might suggest that
in such high-risk group, autonomous status is not self-evidently a protective factor, but it
can instead conceal early vulnerabilities. The non-autonomous SA mothers, in turn,
almost completely accounted for the traumatic experiences in the group. This trauma-
tization likely contributes to the very low coherence of non-autonomous SA mothers’
transcripts. As both autonomous and non-autonomous SA mothers showed more pro-
blematic EP and EA than comparisons, these ﬁndings imply that not only traumatic
experiences, but also more subtle adversities in early relations, make SA mothers
vulnerable during pregnancy and early motherhood.
All SA mothers showed more negative EP than comparisons, namely, negative feeling
states and behavioral urges regardless of attachment classiﬁcation. SA mothers also
reported less meta-evaluation of emotions than comparisons. These ﬁndings are con-
trary to research showing that non-autonomous SA individuals have more emotional
diﬃculties than autonomous individuals (Diaz et al., 2014; Gatmaitan, 2013). Our results
might, indeed, be life-phase speciﬁc, and suggests that autonomous representations do
not protect SA mothers from emotional turbulence in transition to parenthood.
Inadequate caregiving, reported by most of the autonomous SA mothers, and surplus
traumatic experiences that were common for non-autonomous SA mothers, might both
be reasons for resorting to drugs as means of emotion regulation (Cihan et al., 2014;
Padykula & Conklin, 2010). The emotional confusion and negative evaluations that SA
mothers displayed during pregnancy might reﬂect their lack of adaptive EP strategies
while withdrawing from drug-use. It also seems plausible that abuse itself might impair
EP at the neural level or, more broadly, deteriorate self-awareness and self-regulation
(Baler & Volkow, 2006; Goldstein et al., 2009), thus making the previous addicts vulner-
able in their new sober life phase.
Comparing autonomous and dismissing mothers shed further light on the speciﬁc
dynamics of attachment representations in the two very diﬀerent groups. Whereas
autonomous comparisons reported, as hypothesized, less negative cognitive appraisals
regarding pregnancy and appraised their emotions as more clear, typical, and accepta-
ble (here: meta-evaluation of emotions) than dismissing comparisons, the picture was
reversed among SA mothers. Importantly, there were no diﬀerences in SA proﬁles of
autonomous and dismissing SA mothers, implicating that drug use characteristics do not
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account for the diﬀerences in EP. If autonomous strategy indeed allows access to freely
explore emotions, this freedom might make high-risk mothers vulnerable in transition to
parenthood. SA mothers face great role contradictions and demands for change
(Brudenell, 1997), whereas challenges for other mothers might be less extreme and
easier to adjust to. Still, we wonder whether the low level of reported meta-emotions
reﬂects autonomous SA mothers’ greater openness to the confusion that pregnancy and
the emotions evoked by it bring, as this might be unavoidable in transition as challen-
ging as pregnancy. We also acknowledge that diﬀerences may partly be due to dismiss-
ing mothers’ lack of recognizing and reporting their negative experiences (e.g., Dozier &
Lee, 1995), as dismissing individuals often idealize their experiences (Hesse, 2008).
Exploring the associations between all four attachment categories and EP within the
SA groups showed that, contrary to hypothesis, preoccupied mothers did not diﬀer from
autonomous mothers in more negative EP. Instead, preoccupied mothers diﬀered from
dismissing mothers in more negative cognitive appraisals. This ﬁnding concurs with
earlier results of dismissing individuals’ over-controlling their emotions, and preoccupied
under-controlling them (Adam et al., 2004; Kanninen et al., 2003). The ﬁnding that
autonomous mothers had the lowest levels of meta-evaluation of all the SA mothers
may reﬂect their open attempt to deal with the ambivalence of the life-change, but still,
they are left in a state of emotional confusion.
Further, results show that unresolved/cannot classify (U/CC) classiﬁcation did not
account for diﬀerences in negative EP among pregnant mothers who struggle with
SA. As we found no previous studies of EP among U/CC individuals, we expected these
mothers to express highly negative/dysfunctional EP based on theory (Hesse & Main,
2000). According to our results, we tentatively suggest that the U/CC classiﬁcation might
not be central in capturing emotional dysregulation originating from trauma among
high-risk mothers. Indeed, SA mothers are more likely to be complexly traumatized than
to have experienced single, clear-cut trauma and losses that are the criteria for U
classiﬁcation (Finger, 2006). Even though CC classiﬁcation could be an indicator of
more complex trauma history, early-originating interpersonal trauma is reported to
generate qualitatively diﬀerent representations of attachment, such as hostile and/or
helpless states of mind (e.g., Finger, 2006; Lyons-Ruth et al., 2005).
In conclusion, the ﬁnding that autonomous as well as non-autonomous SA mothers
seemed to struggle with high levels of negative emotions and experience their emotions
as confusing and non-familiar implies that the group as a whole is vulnerable during
pregnancy. It is also possible that, rather than attachment representations, other factors
such as cumulative life stressors and chaos in current everyday life (Nair et al., 2003;
Punamäki & Belt, 2013) are central in explaining pregnant SA women’s emotional well-
being. The diﬀerent EP proﬁles of autonomous SA and comparison mothers possibly
reﬂect reactivation of qualitatively diﬀerent early experiences that the mothers have.
Concerning EA, our hypothesis that autonomous attachment representations would
promote optimal interaction both among SA mothers and comparisons was not sup-
ported. SA status, again, contributed to problematic EA rather than mothers’ attachment
representations. SA mothers and their infants had more problems in all areas of EA,
namely, mothers were less sensitive, less structuring, more intrusive, more hostile, and
infants less responsive and less involving of mother. Further, SA dyads did not diﬀer in
EA according to the four attachment classiﬁcations. These ﬁndings highlight the
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assumptions postulated above: ﬁrst, that even autonomous SA mothers might have
early relational experiences that pose risk to second-generation mothering; and, second,
that in such a high-risk group of mothers and infants, accumulation of risk might be
more salient predictor of vulnerable mother–infant interaction than mothers’ attach-
ment strategy. The fact that autonomous SA mothers did not diﬀer from non-autono-
mous ones in features of SA ﬁts this picture. The ﬁnding that SA mothers’ infants also
struggled in the interactions proposes that they had internalized suboptimal features of
the interaction with their mothers, which can seriously compromise later child develop-
ment (Carter, Garrity-Rokous, Chazan-Cohen, Little, & Briggs-Gowan, 2001; Easterbrooks,
Biesecker, & Lyons-Ruth, 2000). Still, not only dysfunctional caregiving but also exposure
to mothers’ SA and emotional imbalance in utero could have compromised infants’
interaction abilities (Beeghly et al., 2003).
It is noteworthy that autonomous SA mothers were more intrusive than autonomous
and dismissing comparisons and dismissing SA mothers. Again, if we presume that
autonomous mothers access their own early relational experiences more freely than
non-autonomous mothers, autonomous SA mothers in particular might be inclined to
try harder or oﬀer better care to their infants than they themselves received. However,
combined with insuﬃcient sensitivity, this over-trying would manifest as intrusiveness
from the infants’ point of view.
Contrary to expectations, autonomous representations did not promote EA even
among comparisons. However, parallel results were found in our previous study (Flykt
et al., 2012), where self-rated maternal representations did not associate with EA. As
comparisons were a group with obstetric risks, prenatal anxiety, worry about the infants’
well-being, and perinatal problems in infant health are more probable than among
normative mothers. Our results suggest that these speciﬁc risks might override the
protective role of mother’s autonomous representations for early dyadic interaction.
In sum, pregnancy seems to be negatively valenced, turbulent, and confusing life-
change for SA women. In addition, and perhaps consequently, autonomous as well as
non-autonomous SA mothers and their infants were at global risk for interaction
problems, when the infants were four months old. This ﬁnding is remarkable, as SA
women in the study were enrolled in intensive and comprehensive interventions. A
previous case study featuring an autonomous SA mother suggests that, for a former
drug addict, achieving good-enough mothering requires not only comprehensive psy-
chotherapeutic help but also a long time (Belt et al., 2013). As our study only reports
results from the very beginning of SA mothers’ and infants’ joint life, further research is
needed to show whether mothers’ autonomous representations promote the mother–
child relationship in a long run.
Limitations and strengths of the study
We identify three limitations in the current study. First, this study is a secondary analysis of
previously collected data. Second, as stated before, the study’s small sample size warrants
caution in generalizing the results; however, we note that small sample sizes are common
in high-risk studies. Third, there were limitations in administering the AAI to the compar-
ison group mothers. While trained psychotherapists interviewed the SA mothers, the
comparison group interviewer had less training to AAI. Accordingly, the protocols were
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shorter and included less probing on loss and trauma. This may have complicated the
identiﬁcation of unresolved/disorganized cases among comparison mothers.
Strengths of the study include reporting results from a hard-to-reach and high-risk
group of mothers, as well as the use of observational and interview measures of
attachment and mother–infant interaction.
Clinical importance of the ﬁndings
Some suggestions for prenatal and postnatal treatment of dyadswith SA history can be drawn
from our results. As SA was more potent indicator of risk than attachment representations,
comprehensive help in copingwith SA-related accumulated problems should be emphasized.
As SA women struggle with abstinence, lack of support, abusive current relationships, and
other stressors, holistic treatment programs are needed. In this holding context, psychological
work in preparing for motherhood may become possible. Therapists working with pregnant
women should note that emotional processes during pregnancy can be qualitatively diﬀerent
among high-risk and lower-risk mothers, and thus avoid presumptions based on theories of
normative psychology of childbearing. Guilt about drug use, feelings of inadequacy, and lack
of preparation for motherhood might complicate the prenatal process, and active discussing
and normalizing of the negative emotions might alleviate the painful experiences.
Autonomous attachment strategy might still be beneﬁcial, even among such high-risk
mothers, if autonomous mothers indeed are most open and able to explore their preg-
nancy-related experiences, confusing and painful as they might be. Further, help in stabilizing
and regulating emotions could possibly beneﬁt SA mothers and their unborn infants.
Our results also suggest that minding the infant is of great importance in all interventions
with high-risk dyads. Even if autonomous SA mothers’ intrusiveness would be understood as
an attempt to “try hard”, this, of course, does not make it less harmful for the infants. Thus, as
others have previously emphasized, drug-dependent mothers need help in mentalizing
infants’ intentions and needs, and matching their interaction bids to these (e.g., Pajulo et al.,
2012; Suchman et al., 2010). Also, our results concur with previous ﬁndings of the special
vulnerability of substance-exposed infants (Beeghly et al., 2003). Therefore, multidisciplinary
and long-lasting support of infants’ development is needed in addition to dyadic mother–
infant treatment.
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ABSTRACT: We examined how diverse and cumulated traumatic experiences predicted maternal prenatal mental health and infant stress regulation
in war conditions and whether maternal mental health mediated the association between trauma and infant stress regulation. Participants were 511
Palestinian mothers from the Gaza Strip who reported exposure to current war trauma (WT), past childhood emotional (CEA) and physical abuse,
socioeconomic status (SES), prenatal mental health problems (posttraumatic stress disorder and depression symptoms), and perceived stress during
their secondtrimester of pregnancy as well as infant stress regulation at 4 months. While all trauma types were associated with high levels of prenatal
symptoms, CEA had the most wide-ranging effects and was uniquely associated with depression symptoms. Concerning infant stress regulation,
mothers’ CEA predicted negative affectivity, but only among mothers with low WT. Against hypothesis, the effects of maternal trauma on infant stress
regulation were not mediated by mental health symptoms. Mothers’ higher SES was associated with better infant stress regulation whereas infant
prematurity and male sex predisposed for difﬁculties. Our ﬁndings suggest that maternal childhood abuse, especially CEA, should be a central treatment
target among war-exposed families. Cumulated psychosocial stressors might increase the risk for transgenerational problems.
Keywords: childhood abuse, war trauma, prenatal mental health, infant stress regulation, Palestinian
RESUMEN: Examinamos hasta que´ punto las diversas y acumuladas experiencias trauma´ticas predecı´an la salud mental materna prenatal y la regulacio´n
del estre´s del infante en condiciones de guerra y si la salud mental materna mediaba la asociacio´n entre el trauma y la regulacio´n del estre´s del infante.
Las participantes fueron 511 madres palestinas del ´Area de Gaza quienes reportaron el haber estado expuestas al trauma de la presente guerra (WT),
pasado abuso emocional (CEA) y fı´sico (CPA) en la nin˜ez, la condicio´n socio-econo´mica (SES), problemas de salud mental prenatales (trastorno de
estre´s postrauma´tico [PTSD] y sı´ntomas de depresio´n), y el estre´s percibido durante su segundo trimestre de embarazo (T1), ası´ como la regulacio´n
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del estre´s del infante a los cuatro meses (T2). Mientras que todos los tipos de trauma se asociaron con altos niveles de sı´ntomas prenatales, CEA
presento´ los efectos ma´s amplios y de manera u´nica se asocio´ con sı´ntomas de depresio´n. Con respecto a la regulacio´n del estre´s del infante, el CEA
de las madres predijo una afectividad negativa pero so´lo entre madres con bajo nivel de WT. Contrario a la hipo´tesis, los efectos del trauma materno
sobre la regulacio´n del estre´s del infante no fueron mediados por los sı´ntomas de salud mental. El ma´s alto nivel de SES de las madres se asocio´ con
una mejor regulacio´n del estre´s del infante, mientras que la condicio´n de prematuro del infante y el sexo masculino presentaban predisposicio´n para
diﬁcultades. Nuestras conclusiones sugieren que el abuso de nin˜ez materno, CEA especialmente, debe ser el enfoque de un tratamiento central entre
familias expuestas a guerra. Los factores de estre´s sicosociales acumulados pudieran aumentar el riesgo de problemas transgeneracionales.
Palabras claves: abuso en la nin˜ez, trauma de guerra, salud mental prenatal, regulacio´n de estre´s del infante, palestinas
RE´SUME´: Nous avons examine´ la manie`re dont des expe´riences traumatiques diverses et cumule´es pre´disaient la sante´ mentale pre´natale et la re´gulation
de stress du be´be´ dans des conditions de guerre et si la sante´ mentale maternelle intervenait dans le lien entre le trauma et la re´gulation du stress du
be´be´. Les participantes ont consiste´ en 511 me`res Palestinienne de la bande de Gaza qui ont fait e´tat d’exposition a` un trauma de guerre (TG), de
maltraitance e´motionnelle de l’enfance (MEE) et de maltraitance physique (MP), d’un statut socio-e´conomique (SSE), de proble`mes de sante´ mentale
pre´natale (trouble de stress posttraumatique [TSPT] et symptoˆmes de de´pression), et d’un stress perc¸u durant le second trimestre de la grossesse (T1),
ainsi que de re´gulation du stress du be´be´ a` quatre mois (T2). Alors que les types de trauma sont lie´s a` des niveaux e´leve´s de symptoˆmes pre´natals, le
CEA a eu les effets les plus forts a` terme et e´tait uniquement lie´s aux symptoˆmes de de´pression. Pour ce qui concerne la re´gulation du stress du be´be´,
la CEA des me`res a pre´dit une affectivite´ ne´gative mais seulement au soin des me`res avec un WT peu e´leve´. Contrairement a` l’hypothe`se, les effets du
trauma maternel sur la re´gulation du stress du be´be´ n’e´taient pas change´s par les symptoˆmes de sante´ mentale. Le SES plus e´leve´ des me`res e´tait lie´s a`
une meilleure re´gulation du stress du be´be´, alors que la pre´maturite´ du be´be´ et le sexe masculin pre´disposaient a` des difﬁculte´s. Nos re´sultats sugge`rent
que la maltraitance maternelle durant l’enfance, surtout le CEA, devrait eˆtre le but de traitement central chez les familles expose´es a` la guerre. Les
stresseurs psychosociaux cumule´s pourraient augmenter le risque de proble`mes interge´ne´rationnels.
Mots cle´s: maltraitance durant l’enfance, traumatisme de guerre, sante´ mentale pre´natale, re´gulation du stress du be´be´, Palestinienne
ZUSAMMENFASSUNG: Wir untersuchten, wie verschiedene und kumulierte traumatische Erfahrungen die mu¨tterliche pra¨natale psychische Gesundheit
und die Stressregulation des Sa¨uglings unter Kriegsbedingungen vorhersagten und ob die mu¨tterliche psychische Gesundheit die Assoziation zwischen
Trauma und der Stressregulation des Sa¨uglings mediierte. Die Teilnehmer waren 511 pala¨stinensische Mu¨tter aus dem Gaza-Streifen, die u¨ber die
Exposition gegenu¨ber dem gegenwa¨rtigen Kriegstrauma (WT), fru¨heren emotionalen (CEA) und ko¨rperlichen Missbrauch aus der Kindheit (CPA),
u¨ber ihren sozioo¨konomischen Status (SES), pra¨natale psychische Probleme (Posttraumatische Belastungssto¨rung [PTBS] und Depressionssymptome)
und ihren wahrgenommenen Stress wa¨hrend ihres zweiten Schwangerschaftstrimesters (T1), sowie u¨ber die Stressregulation ihres Sa¨uglings im Alter
von vier Monaten (T2) berichteten. Wa¨hrend alle Trauma-Typen mit einem hohen Maß an pra¨natalen Symptomen assoziiert waren, hatte CEA die
weitreichendsten Effekte und war eindeutig mit Depressionssymptomen assoziiert. In Bezug auf die Stressregulation des Sa¨uglings sagte der mu¨tterliche
CEA die negative Affektivita¨t voraus, jedoch nur bei Mu¨ttern mit niedrigem WT. Entgegen der Hypothese wurden die Auswirkungen des mu¨tterlichen
Traumas auf die Stressregulation des Sa¨uglings nicht durch psychische Symptome mediiert. Ein ho¨herer SES der Mu¨tter war mit einer besseren
Stressregulation des Sa¨uglings assoziiert, wa¨hrend fru¨hgeborene Sa¨uglinge sowie Sa¨uglinge des ma¨nnlichen Geschlechts anfa¨lliger fu¨r Schwierigkeiten
waren. Unsere Ergebnisse deuten darauf hin, dass auf Seiten der Mutter Missbrauch im Kindesalter, vor allem CEA, ein zentrales Behandlungsthema
bei Familien sein sollte, die dem Krieg ausgesetzt waren. Kumulierte psychosoziale Stressoren ko¨nnten das Risiko fu¨r transgenerationale Probleme
erho¨hen.
Stichwo¨rter: Missbrauch im Kindesalter, Kriegstrauma, pra¨natale psychische Gesundheit, Stressregulation des Sa¨uglings, Pala¨stinenser/in
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The core task of early mothering is to keep the infant alive and
guarantee his or her beneﬁcial development and well-being (Stern,
1995).Mothers expecting and caring for an infant in war conditions
face extraordinary challenges in fulﬁlling this task. According to
Save the Children (2014), more than 250 million children under
the age of 5 years live in countries affected by armed conﬂicts. In
addition to the dangers caused by war, such families often face the
constant stress of poverty and a lack of basic resources such as
clean water, proper nutrition, healthcare, and medication. The par-
ticipants of this study are Palestinianwomen and their infants living
in the Gaza Strip, which has been under Israeli military siege and
international economic boycott since 2007. These women’s fami-
lies have experienced wars and multiple military attacks in recent
years, resulting in extensive human and material losses (United
Nations, 2009; United Nations Human Rights Council, 2015).
Traumatic war events can be especially harmful in the pre-
natal period as they may interfere with both the mental health of
the mother and the stress and emotion regulation of the infant via
in utero exposure to maternal hormonal imbalance (Brand, En-
gel, Canﬁeld, & Yehuda, 2006; Kaitz, Levy, Ebstein, Faraone, &
Mankuta, 2009; Yehuda et al., 2005). Consequently, the coreg-
ulated mother–infant relationship can be at risk. Further, attach-
ment theory postulates that pregnancy reactivates mothers’ own
attachment experiences, including memories of childhood abuse
(Bretherton&Munholland, 2008). Still, little is known about the in-
terplay between mothers’ childhood abuse and war trauma, which
possibly poses a risk to the pre- and postnatal well-being ofmothers
and infants.
Research from peaceful countries has conﬁrmed that moth-
ers’ childhood physical and emotional abuse are associated with
both maternal prenatal psychopathology (Huth-Bocks, Krause,
Ahlfs-Dunn, Gallagher, & Scott, 2013) and disturbances in infant
stress regulation (Brand et al., 2010; Lang, Gartstein, Rodgers,
& Lebeck, 2010), and that different childhood relational adver-
sities can contribute to mental health and parenting problems in
diverse ways (Briere & Jordan, 2009; Macmillan et al., 2001).
Trauma research, in turn, has shown that current war trauma can
activate earlier traumatic experiences (Mikulincer & Shaver, 2012)
and that early life trauma increases vulnerability to later stressors
and adversities (de Kloet, Sibug, Helmerhorst, & Schmidt, 2005;
Roth, Newman, Pelcovitz, van der Kolk, & Mandel, 1997). Thus,
current threat and trauma as well as a mother’s childhood abuse
by caregivers can create severe risks in the pre- and postnatal
periods.
The impacts of childhood abuse and war trauma on ma-
ternal and infant well-being have been mostly analyzed sepa-
rately. Thus, studying the unique and joint effects of childhood
and current maternal trauma on pre- and postnatal periods is
pivotal. In addition, researchers have suggested that infants’ in
utero exposure to maternal prenatal mental health symptoms and
stress might be especially potent in continuously dangerous envi-
ronments (Glover, O’Connor, & O’Donnell, 2010). Accordingly,
we analyze the associations between Palestinian mothers’ past
childhood abuse and current war trauma on maternal prenatal
mental health and perceived stress as well as on infant stress
reactivity.
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MATERNAL TRAUMA AND PRENATAL MENTAL HEALTH
Researchers have suggested that the nature of trauma may have
speciﬁc impacts on mental health. Interpersonal violence has been
shown to be more harmful than are other types of trauma, and
earlier onset of exposure has more severe impacts than does
later trauma (Punama¨ki, 2014). Childhood abuse by caregivers
can imply both a lack of parental regulatory help and exposure
to parent-inﬂicted stress. This can result in disturbances in the
development of stress and emotion regulation (Maccari Krugers,
Morley-Fletcher, Szyf, &Brunton, 2014; Tarullo &Gunnar, 2006),
increasing the risk for future mental health problems (Cloitre,
Miranda, Stovall-McClough, & Han, 2005). Some research has
suggested that children exposed to physical and emotional abuse
may suffer from various types of emotion dysregulation and psy-
chopathology in later life (Tyler, 2002). War trauma, in turn, has
been shown to be associated with posttraumatic stress disorder
(PTSD), depression, and dissociative symptoms (Brewin, Garnett,
& Andrews, 2011; Punama¨ki, 2014).
There has been some evidence that interpersonal trauma has
especially harmful effects in the prenatal period. Schwerdtfeger and
Goff (2007) showed that interpersonal trauma, rather than trauma
exposure in general, was associated with pregnant mothers’ PTSD
symptoms. In addition, past childhood abuse as a speciﬁc form of
interpersonal trauma has been shown to have a unique association
with heightened maternal prenatal PTSD symptoms when current
partner violencewas controlled for (Huth-Bocks et al., 2013). In the
same study, mothers’ experiences of emotional violence weremore
strongly associatedwith prenatal PTSD thanwere their experiences
of physical or sexual violence. There has been less research on the
effects of war trauma on prenatal mental health. Yet, a study on
prenatal exposure to the 9/11 terror attack showed that a high share
(46%) of exposed pregnant women developed PTSD (Brand et al.,
2006).
We could not ﬁnd earlier research analyzing the unique or
joint impacts of childhood abuse and war trauma on maternal men-
tal health in the prenatal period. However, two studies have focused
on the nature of trauma in the general population, comparing the
impacts of early interpersonal and adult trauma on later psychoso-
cial well-being. Ehring andQuack (2010) reported that survivors of
childhood interpersonal trauma suffered from more severe PTSD
symptoms than did survivors of single-incident later trauma such as
an accident or disaster. However, a Palestinian study has found that
both past childhood abuse and current war trauma increased the
risk for depression and PTSD, but only childhood abuse negatively
impacted social relations (Punama¨i, Komproe, Qouta, El-Masri, &
De Jong, 2005).
MATERNAL TRAUMATIZATION AND INFANT STRESS
REGULATION DEVELOPMENT
Prenatal maternal stress and psychopathology disturb the central
nervous system’s hypothalamic–pituitary–adrenal axis function-
ing and, consequently, the in utero secretion of the stress hormone
cortisol (Davis, Glynn, Waffarn, & Sandman, 2011; Glover et al.,
2010). Trauma exposure and PTSD have similar emotional dysreg-
ulating effects (Brand et al., 2010; Yehuda et al., 2005). Infants’
central nervous systems’ stress and emotion regulation structures
are molded by their prenatal experiences, which makes them vul-
nerable to in utero hormonal imbalances (Glover et al., 2010; Talge,
Neal, & Glover, 2007). Postnatal regulative caregiver–infant inter-
actions continue to mold the infant’s stress reactivity and conse-
quentially their regulation abilities (Crockenberg & Leerkes, 2000;
Tronick et al., 2005). Still, infants’ stress regulation deﬁcits origi-
nating from the prenatal period contribute substantially to these in-
teractions (Beeghly, Frank, Rose-Jacobs, Cabral, & Tronick, 2003;
Field, 2010). After birth, the in utero exposure can manifest as
infant irritability, oversensitivity to environmental stimuli, and in-
ability to soothe and recover from stressful experiences (Davis
et al., 2011; Pesonen, Ra¨ikko¨nen, Strandberg, & Ja¨rvenpa¨a¨, 2005).
More research is available on the links between mothers’
childhood abuse and infant stress regulation than on the effects
of war trauma. A study among North American mothers with a
lifetime history of depression has found that mothers’ childhood
abuse was associated with both tmothers’ own and their infants’
deviating (lower) cortisol levels (Brand et al., 2010). Furthermore,
infants whose mothers had both a childhood abuse history and
current PTSD showed greater stress reactivity than did infants
of mothers with no PTSD. The ﬁndings are important, as lower
cortisol levels also indicate PTSD risk (Morris, Compas, & Garber,
2012; Yehuda, 2002).
Results have thus far been inconclusive as towhethermothers’
childhood emotional and physical abuse play different roles in their
children’s stress responses. Jovanovic et al. (2011) found that in
low-SES African American families, mothers’ physical abuse was
associated with their school-age children’s greater stress reactivity
whereas emotional abuse was associated with children’s poorer
recovery from distress (Jovanovic et al., 2011). However, a study
based on a White, North American sample found that mothers’
physical, but not emotional, abuse history was related to their 1-
year-old children’s poor recovery from distress (Lang et al., 2010).
The study further showed that mothers’ depression increased their
infants’ difﬁculties with emotion and stress regulation.
Research on the 9/11 terrorist attacks has provided informa-
tion on prenatal maternal trauma impacting infant stress regulation.
Infants whose mothers developed PTSD following exposure to the
attacks manifested lower cortisol levels (Yehuda et al., 2005) and
expressed more distress to novelty than did infants with mothers
without PTSD (Brand et al., 2006). Interestingly, maternal depres-
sion was not associated with infants’ low cortisol levels (Yehuda
et al., 2005).
Previous research thus has conﬁrmed that both past interper-
sonal and current trauma can increase risks for maternal prenatal
psychopathology and disturb the development of infant stress reg-
ulation. The effects of maternal childhood abuse on infant stress
regulation seem to transmit both directly and via maternal mental
health problems, and may vary according to the type of abuse.
The impacts of war trauma (terrorist attacks) have been reported
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to mediate via posttraumatic psychopathology, namely PTSD. To
our knowledge, no studies have analyzed the impacts of childhood
emotional and physical abuse and current trauma exposure on ma-
ternal prenatal mental health and infant stress regulation among
dyads living in life-endangering conditions of war. This is the task
of the present study.
RESEARCH QUESTIONS
We examine the role of past and current maternal trauma in the pre-
and postnatal periods among Palestinian women in the Gaza Strip.
The present study ﬁlls a gap in the earlier literature by analyzing the
unique and joint impacts of mothers’ exposure to childhood abuse
andwar trauma onmaternal prenatal mental health and infant stress
regulation. The speciﬁc research questions are as follows:
RQ1: How are mothers’ experiences of childhood emotional
(CEA) and physical abuse (CPA) and current war trauma
(WT) associated with their prenatal mental health (de-
pression and PTSD symptoms) and perceived stress? We
hypothesize that (a) CEA, CPA, and WT are all associated
with elevated levels of prenatal mental health symptoms
and perceived stress; and (b) mothers with high levels of
both childhood abuse (either CEA or CPA) and WT are
most vulnerable to prenatal mental health symptoms and
experience the highest levels of perceived prenatal stress.
RQ2: Do maternal prenatal mental health symptoms and per-
ceived stress mediate the association among maternal
CEA, CPA, and WT as well as infant stress regulation at
4 months? In accordance with prior studies, we hypoth-
esized that (a) CEA and CPA are associated with poorer
infant stress regulation, both directly and via mothers’ pre-
natalmental health symptoms and stress; and (b) the effects
ofmaternalWTon infant stress regulation aremediated via
mothers’ PTSD symptoms and perceived maternal stress.
METHOD
Participants and Procedure
Participants were 511 Palestinian women from the Gaza Strip
who were interviewed during the second trimester of pregnancy
(M = 17.59 weeks of gestation, SD = 3.08) (T1) and again when
their infants were 4 months old (T2). From T1 to T2, 34 partici-
pants (6.7%; total n at T2 = 477) dropped out. Dropout was not
associated with differences in demographic or mental health vari-
ables (for further details on the reasons for dropout, Punama¨ki,
Diab, Isosa¨vi, Kuittinen, & Qouta, 2017).
Mothers were recruited from 10 maternal clinics in govern-
ment primary healthcare centers (PHCC) representing the ﬁveGaza
Strip governorates: North (two clinics, n = 136), Gaza City (three
clinics, n = 191), Middle (one clinic, n = 55), Khan Youniss (two
clinics, n = 69), and Rafah (two clinics, n = 60). Inclusion criteria
were living in the geographic area and being in the second trimester
of pregnancy. Data were collected between August and September
2013 (T1) and April and June 2014 (T2).
The ethics board of the Palestinian Ministry of Health ap-
proved the study. Ten ﬁeldworkers with bachelor’s degrees in rel-
evant ﬁelds and experience with research work attended a com-
prehensive training with the second and fourth authors on research
procedures, interviewing skills, ethical rules, and conducting home
visits. In addition, the trainers supervised the ﬁeldworkers every
other week.
The study protocol was identical for all participants. Research
visits were conducted at PHCCs at T1, lasting approximately
45 min, and in the families’ homes at T2, lasting about 60 min.
Families received a small gift for participating. At T1, participants
were informed of the purpose of the study and the study protocol
as well as the voluntary nature of their participation, and they pro-
vided informed consent. Data were collected by interviewing the
mothers and writing their answers on paper and/or audio recording
them. The protocol ensured that the mothers similarly understood
the questions and were helped if they needed clariﬁcation. In ad-
dition, as the questions involved sensitive topics such as trauma
experiences and mental health, the interviews helped to form a
good alliance between the participants and the ﬁeldworkers.
Measures
Demographic and obstetric characteristics. At T1, the women an-
swered open questions about their age, number of children, and
length of marriage, and selected among alternatives for educa-
tional level (1 = no formal schooling, 2 = elementary school,
3 = secondary school, 4 = high school, 5 = professional school-
ing, 6 = university or polytechnic, 7 = other), civic status (1 =
married, 2 = cohabiting, 3 = single, 4 = divorced, 5 = widow),
and employment (1 = permanent work, 2 = part-time work, 3 =
self-employed/entrepreneur, 4 = unemployed, 5 = staying home
taking care of children, 6 = retired, 7 = other). Families’ ﬁnan-
cial status was indicated by two questions regarding difﬁculties
in paying their bills (1 = no difﬁculties, 5 = extreme difﬁculties)
and sufﬁciency of monthly income (1 = sufﬁcient means, 4 = not
enough money to cover monthly expenses).
Concerning obstetric information, mothers reported whether
they had diagnoses of pregnancy-related obstetric complications
(high blood pressure, high blood sugar level, bleeding, early
contractions, threat of miscarriage, abnormalities in ultrasound,
and/or other problems; 1 = yes, 0 = no). At T2, mothers reported
the method of delivery (1 = normal vaginal, 2 = assisted vaginal,
3 = planned caesarean, 4 = emergency caesarean).
CEA and CPA. At T1, women were presented with a 13-item ques-
tionnaire developed by the Transcultural Psychosocial Organiza-
tion (Punama¨ki et al., 2005). Abuse experiences were probed in
relation to both the mother and the father, covering the ages of
12 and younger. Seven items refer to emotional abuse (e.g., verbal
threats, humiliation, ridiculing) and four items to physical abuse
(e.g., being slapped or beaten). The scale includes two positive
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relational items that were omitted from this analysis. Mothers re-
ported how often they had experienced each type of abuse on a
scale of 0 = (never) to 4 (always). Averaged composite scores
were constructed separately for CEA and CPA; Cronbach’s αs
were .83 for CEA and .86 for CPA.
WT. At T1, a 25-item questionnaire was used to measure traumatic
events common and typical during the 2008 to 2009 Gaza War
and the 2012 military offensive. Six events refer to human losses
(family member, friend), four to material losses (home damaged,
having to ﬂee home, loss of livelihood), four to being injured
or witnessing persons close to them getting injured, and 11 to
being exposed to and/or witnessing warfare (shelling, bombing,
witnessing injury and death in war). The women reported whether
they had been exposed to each war event (1 = yes, 0 = no). A
summed composite score of total WT events was constructed.
PTSD. At T1, women responded to the 31-item Harvard Trauma
Questionnaire (Mollica & Caspi-Yavin, 1991). The current analy-
sis involves the 16 items that indicate PTSD symptoms (according
to criteria of the Diagnostic and Statistical Manual of Mental Dis-
orders, Third Edition, Revised (American Psychiatric Association,
1987). The mothers evaluated the extent to which they had suffered
from each of the symptoms during the previous month on a scale
of 0 (not at all) to 3 (severely). The three core symptoms of avoid-
ance, intrusion, and hypervigilance were used as parcel indicators
in the analysis (discussed later). A cutoff score for clinical PTSD
was constructed by taking the mean of the 16 items, with a result of
2.5 or higher signifying clinically recognizable PTSD (Ichikawa,
Nakahara, & Wakai, 2006). The PTSD symptom scales have been
found to be reliable and valid in Arab populations, including Pales-
tinians (Salo, Qouta, & Punama¨ki, 2005). In this sample, internal
consistencies were α = .77 for intrusive, α = .75 for avoidance,
and α = .83 for hyperarousal symptoms.
Depression symptoms. At T1, the 10-item Edinburgh Depression
Scale (EDS; Cox, Holden, & Sagovsky, 1987) was applied to mea-
sure maternal prenatal depression symptoms, covering depression-
related feelings, thoughts, and behaviors. Mothers estimated which
alternative best ﬁt their experience during the last 7 days on a
scale of 0 () to 3 (). As suggested by previous studies, a cut-
off score of 12 was used to detect mothers with clinically
recognizable depression (Adouard, Glangeaud-Freudenthal, &
Golse, 2005; Deave, Heron, Evans, & Emond, 2008; Su et al.,
2007). The measure has been found reliable and valid among preg-
nant women in multiple samples (Bergink et al., 2011), including
among Arab postnatal women (Ghubash, Abou-Saleh, & Darad-
keh, 1997). A composite score was constructed, α = .78.
Perceived stress. AtT1, the 10-itemPerceivedStress Scale (Cohen,
1994) was applied. The scale probes feelings of controlling and
coping with everyday challenges and hassles, and being stressed,
angry, anxious, and/or overwhelmed. Mothers evaluated the fre-
quency of their experiences on a scale of 0 (never) to 4 (often).
The measure has been found reliable and valid among Arab pre-
and postpartum women (Chaaya, Osman, Naassan, & Mahfoud,
2010). In this sample, a nine-item version had an α value of .74,
as one noncorrelating item was omitted.
Newborn characteristics. At T2, mothers reported the infant’s sex,
need for immediate treatment in a neonatal intensive care unit
(NICU) or other observational ward (1 = yes, 0 = no), and later
hospitalization during the ﬁrst months, (1 = yes, 0 = no). The
NICU and later hospitalization variables were combined (1 = need
for hospitalization at any point, 0 = no need for hospitalization).
Mothers also reported their infants’ gestational age, and a dummy
variable was created to indicate prematurity (1 = premature [ges-
tational age <37 weeks], 0 = full-term infant born at Gestational
Week 37 or later).
Infant stress regulation. The Infant Behavior Questionnaire-
Revised (IBQ-R, short version; Gartstein & Rothbart, 2003; Put-
nam, Helbig, Gartstein, Rothbart, & Leerkes, 2014) was used to
assess infant stress regulation at T2. The 91-item questionnaire as-
sesses how parents evaluate their infant’s typical behavior during
the last 7 days. As the participants were interviewed and did not ﬁll
out the questionnaires themselves, the original 7-point answer scale
wasmodiﬁed to a 3-point scale (0= never or rarely, 1= sometimes,
2 = often/always) according to feedback from participants that the
wider range was confusing. One broad dimension (negative affec-
tivity, consisting of subscales of sadness, distress to limitations,
fear, loading negatively, and falling reactivity) and one speciﬁc
scale (soothability) were used as indicators of infants’ stress reac-
tivity. Negative affectivity refers to the infant’s tendency to react to
stressors with anger, irritability, fear, or sadness (Rothbart, Ahadi,
& Hershey, 1994), and is considered the core quality of infant neg-
ative temperament (Paulussen-Hoogeboom, Stams, Hermanns, &
Peetsma, 2007). Soothability reﬂects success in caregiver-initiated
regulation: how the infant will recover and calm down when sung
to, held, rocked, and so on (Gartstein & Rothbart, 2003). The se-
lected IBQ-R short form scales have been found to have acceptable
reliability and validity (Putnam et al., 2014).
Translation of methods. All instruments were used in Arabic. The
childhood abuse,WT, and PTSDquestionnaireswere already avail-
able inArabic.A bilingual researcher translated theEDS, perceived
prenatal stress, and IBQ scales from English to Arabic, and the sec-
ond author conducted a back-translation to check for accuracy.
Statistical Analyses
A structural equation modeling (SEM) approach with a mix of
latent and observed variables (Bollen, 1989) was applied to si-
multaneously test the unique and joint effects of mothers’ CEA,
CPA, and WT experiences on prenatal mental health (depression
and PTSD symptoms) and perceived stress as well as on infant
stress regulation. Both direct effects on infant stress regulation and
effects mediated via prenatal maternal mental health and stress
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FIGURE 1. Measurement model for latent variables included in the structural equation modeling. Note. All latent variables allowed to covary freely; covariances not
depicted for clarity. Nonstandardized/fully standardized loadings. All loadings signiﬁcant at the p < .001 level, except for falling reactivity, where for the standardized
loading p = .078.
were tested. Mothers’ CEA, CPA, and WT experiences were in-
cluded in the model as exogenous, continuous observed variables.
Mothers’ prenatal mental health and stress and infant stress reg-
ulation were modeled as latent variables. Figure 1 presents the
measurement model for these latent constructs and their manifest
indicators.
Parceling was used for indicators of constructs modeled as
latent to improve reliability and communality and to decrease
the likelihood of distributional violations and levels of Type II
errors (Bagozzi & Heatherton, 1994; Little, Cunningham, Sha-
har, & Widaman, 2002; Little, Rhemtulla, Gibson, & Schoemann,
2013). A balancing approach or single-factor analysis parceling
(Landis, Beal, & Tesluk, 2000) was applied for constructs judged
to be theoretically unidimensional (maternal depression symptoms
and perceived stress, and infant soothability). An internal consis-
tency parceling approach (Little et al., 2002) was applied to better
represent the multidimensional phenomenology of PTSD. A three-
indicator structurewith three facet-representative parcelswasmod-
eled corresponding to the avoidance, intrusion, and hypervigilance
dimensions, loading onto a single latent PTSD construct. Parcel
scores were thus the means of items in each of the three subscales.
According to the instructions for the IBQ-R scoring sheet (Roth-
bart & Gartstein, 2000), infant negative affectivity was likewise
modeled to consist of facet-representative parcels corresponding
to the four dimensions of distress to limitations, falling reactivity,
fear, and sadness, each represented by one scale of the IBQ-R.
In addition, soothability was examined as an independent latent
construct with three balanced parcels, as described earlier.
Infant gender, infant prematurity, need for infant hospital
treatment, and the family’s SES and number of children were
included into the model as covariates. Research has suggested
that newborn characteristics (de Bruijn, van Bakel, & van Baar,
2009; Weinberg, Tronick, Cohn, & Olson, 1999) and family SES
(Bradley & Corwyn, 2002; Rich-Edwards et al., 2006) may inﬂu-
ence early maternal mental health and infant development. Family
size is relevant because in the Palestinian context, mothers are al-
most exclusively responsible for the home and for childcare. This,
combined with poverty and poor and often crowded living con-
ditions, may inﬂuence mothers’ and infants’ well-being (Rahim
et al., 2009). SES was modeled as a latent construct with three
indicators: the mother’s level of education and the two questions
on the family’s ﬁnancial status. The other covariates were observed
manifest variables, with number of childrenmodeled as continuous
and the rest as binary.
For statistical analysis, conﬁrmatory factor analyses (CFA)
with single-factor models were ﬁrst performed to assess the func-
tioning of the multi-item measures used and their degree of uni-
dimensionality. Second, a measurement model in which the latent
constructs were all allowed to covary freely with all loadings free
to vary was estimated, and its ﬁt was assessed. Third, for the latent
variables modeled with the balancing approach, loadings were set
to equality (thus assuming tau-equivalent parcel indicators), an-
other measurement model with these speciﬁcations was estimated,
and the reduction in ﬁt assessed. Finally, an a priori speciﬁed struc-
tural model was imposed on the measurement model to reﬂect the
research hypotheses and account for the temporal sequence of the
measurements. In this model, the maternal prenatal variables (de-
pression and PTSD symptoms, perceived stress) were regressed
on mothers’ trauma experiences (CEA, CPA, WT) as well as on
the interaction terms of CEA × WT and CPA × WT. The infant
stress regulation constructs (negative affectivity, soothability) were
regressed on the maternal prenatal variables and mothers’ trauma
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experiences as well as their interactions. The paths to the maternal
prenatal variables were controlled for the effects of SES and num-
ber of children. The paths to the infant stress regulation outcome
variables were controlled for the effects of all covariates (SES,
gender, prematurity, hospital treatment, number of children.
All exogenous variableswere allowed to covary freely, and the
means and variances of the exogenous variables were included in
the estimated model. The residuals of the three latent endogenous
maternal prenatal variables as well as the two infant stress regu-
lation latent variables were likewise allowed to covary to reﬂect
shared sources of variance not included in the model.
The ﬁt and parameters of this initial structural equation model
were estimated. Nonsigniﬁcant interaction paths were then re-
moved from the model to improve the interpretability of unique
effects, arriving at the ﬁnal model. This ﬁnal model was then esti-
mated and evaluated for signiﬁcant direct or indirect effects. The
signiﬁcance of indirect (mediated) effects was tested with the prod-
uct of coefﬁcients method, using a ﬁrst- and second-order Taylor
series approximation for the standard error (SE) of the product
(MacKinnon, Lockwood, Hoffman, West, & Sheets, 2002).
Weighted least squares means and variance-adjusted estima-
tion was used for CFA with categorical items. Full-information
maximum likelihood (FIML) estimation with robust SEs was used
for all other analyses. Using all available data in estimating model
parameters, these approaches applymissing datawithout excluding
dropouts, and they are robust to deviations from normality assump-
tions. For variables included in the structural equation model, there
were 1,191 missing data points (8.63% of total data), which is an
acceptable amount when using FIML.
All analyses were carried out using Mplus 7.4 (Muthe´n &
Muthe´n, 1998–2015). Input scripts used to carry out the analyses
are available from the second author upon request.
RESULTS
Descriptive Statistics
Mothers’ descriptive and obstetric characteristics and infant-
related risks are summarized in Table 1. The women’s ages ranged
between 16 and 46 years, with the majority (80.2%) younger than
30. A minority of the women were expecting their ﬁrst child
while the majority (81.9%, n = 406) already had 1 to 11 children.
Almost all (99.6%, n = 509) women were married, most (80.4%)
for 10 years or less. About two thirds of the women (68.2%,
n = 348) had secondary or lower schooling. Working outside the
home was rare, as more than 8 of 10 women were occupied taking
care of children at home. Concerning economic status, nearly all
(99.4%, n = 508) mothers reported their family having a moderate
to high degree of ﬁnancial difﬁculties.
Diagnosed obstetric complications were rare, with only 5.3%
of mothers reporting diagnostic risks. Over 80% of the mothers
had a vaginal birth, about 10% a planned caesarean delivery, and
7% an emergency caesarean operation. A little over a half (54.3%,
n = 260) of the infants were boys, and 45.7% (n = 219) were girls.
TABLE 1. Distribution of Background and Pregnancy-Related
Characteristics (%)
Participants
% n
Age (years)
16–20 26.6 136
21–30 53.6 274
31–40 18.2 93
41–46 1.6 8
No. of Children
Exepting the First Child 18.1 90
1—3 58.9 292
4–6 20.0 99
7–11 3.0 15
Length of Marriage (years)
<5 41.3 211
5–10 39.1 200
11–20 17.6 90
>20 1.8 9
Education
No Formal Education 1.2 6
Elementary School 11.4 58
Secondary School 55.6 284
Higher Education 29.9 153
Other 2.0 10
Job Status
Home Taking Care of the Children 82.4 421
Working Outside the Home 3.9 20
Student 9.8 50
Other 3.9 20
Financial Statusa
No Financial Difﬁculties .6 3
Some/Moderate Difﬁculties 48.9 250
A Lot of Financial Difﬁculties 50.5 258
Obstetric Complications
Any Obstetric Risk 5.3 27
High Blood Pressure 2.5 13
Gestational Diabetes .4 2
Abnormalities in the Ultrasound 1.4 7
Early Contractions 2.2 11
Method of Delivery
Vaginal 82.4 393
Planned Caesarean 10.3 49
Emergency Caesarean 7.3 35
Infant-Related Risks
Primaturity 5.4 18
NICU 14.2 67
Need for Hospitalization Later 9.1 43
aFinancial status is indicated from a three-class sum variable constructed of moth-
ers’ reports of difﬁculties to pay the bills and sufﬁciency of the family’s monthly
income. NICU = neonatal intensive care unit.
Prevalence ofmothers’ past and current traumatic experiences
as well as prenatal mental health symptoms and stress are summa-
rized in Table 2 The majority of mothers reported experiencing
at least some degree of both CEA and CPA. The most common
abuse experiences were parents scaring them (by the father: 45.5%,
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TABLE 2. Maternal Trauma Experiences and Prenatal Mental Health
(%)
Participants
% ns
Childhood Abuse Experiencesa
Emotional 65.6 334
Physical 77.6 395
War Experiences
Human Losses 69.3 350
Self/Close Persons Injured 81.5 414
Material Losses 80.7 410
Witnessing War Events 96.9 492
Depression
Clinical Cutoff 12 51.5 263
PTSD
Clinical Cutoff 2.5 18.4 92
Prenatal Stressb
2–13 18.2 93
14–22 49.3 252
23–38 32.5 166
aOccurence of abuse experiences is calculated from dummy variables. Occurence
refers to abuse experienced from “sometimes” to “always.” bCohen (1994) reported
that a score of 13.7 was the mean for females in a sample of 2,387 U.S. respondents.
PTSD = posttraumatic stress disorder.
n = 227; by the mother: 46.5%, n = 234), humiliating them and
shouting at them (by the father: 41.9%, n = 211; by the mother:
45.1%, n = 228), and threating beatings (by the father: 37.1%,
n = 187; by the mother: 38.3%, n = 193). Almost all mothers
reported experiences of WT such as bombings, shellings, and ﬁres
as well as witnessing people getting injured and killed. Over 80%
of the mothers reported experiencing an injury to themselves or
to someone close to them, and material losses. In addition, almost
7 of 10 mothers reported having lost a person close to them due to
war.
The mothers reported a high level of prenatal mental health
symptoms and perceived stress. Over half met the suggested cutoff
point (EDS, 12 points or higher) for depression (M = 12.03, SD
= 5.95). Concerning PTSD (M = 46.19, SD = 12.56), a little
less than one ﬁfth of the mothers exceeded the clinical cutoff
score. Further, 81.8% (n = 490) of the mothers reported levels of
prenatal stress exceeding the previously observed female mean of
the Perceived Stress Scale (13.7; Cohen, 1994). For this sample,
the mean was 19.62, and the SD was 6.56.
CFA
All items of the CEA and CPA scales and the EDS loaded on single
factors with standardized loadings of .43 to .64, .64 to .83, and .22
to .79, respectively. One item of the Perceived Stress Scale did not
load signiﬁcantly on the common factor and was removed from
further analysis. The remaining nine items loaded signiﬁcantly,
with standardized loadings ranging between .21 and .68.
For PTSD, all items loaded signiﬁcantly to one of the three
factors, with standardized loadings of .55 to .77 for intrusion, .64
to .76 for hypervigilance, and .28 to .65 for avoidance. One item
of the avoidance factor had a low, but still signiﬁcant, loading
(standardized loading = .28) whereas the other items of the factor
had signiﬁcant loadings of .51 to .65.
For the IBQ scales, all items of the Soothability subscale and
the Sadness subscale loaded on single factors with standardized
loadings of .36 to .77 and .34 to .90, respectively. One item of the
Distress to Limitations subscale was removed from analysis due
to a nonsigniﬁcant, negative loading on the common factor. The
remaining six items loaded on a common factor with standardized
loadings of .16 to .99. One item of the Falling Reactivity scale
was likewise removed due to a nonsigniﬁcant loading, and the
remaining ﬁve items had standardized loadings of .19 to .95. One
item of the Fear scale was similarly removed, and the remaining
ﬁve items had loadings of .60 to .86.
SEM
A correlation matrix for variables included in the SEM is presented
in Table 3. The results show signiﬁcant correlations aomong all
trauma types. Further, both past and current traumatic experiences
correlate signiﬁcantly with maternal mental health symptoms, and
these symptoms correlate to some extent with infant stress regula-
tion outcomes.
The measurement model had a good ﬁt to the data, χ2(137)
= 217.43, p < .001; root mean square of approximation (RMSEA)
= .03, 90% conﬁdence intervals (Cis) [.03–.04]; Comparative Fit
Index (CFI; Bentler, 1990) = .97; standardized root mean square
(SRMR) = .05. Although the ˆG(χ2) statistic indicates misﬁt, it
is well-known to greatly exaggerate misﬁt with larger samples
(Bentler, 1990; Yuan, Hayashi, & Bentler, 2007). One indicator of
the IBQ negative affectivity latent construct (the Falling Reactivity
subscale) was only marginally signiﬁcant, standardized loading λ
= .17, p = .08, but because of its theoretical signiﬁcance to the
construct, it was retained in the measurement model.
Setting the indicator loadings of the balancing parceled latent
constructs (maternal depression symptoms and perceived stress,
infant soothability) to be tau-equivalent did not result in signiﬁcant
worsening of ﬁt, Satorra–Bentler scaling corrected χ2diff (6) =
6.48, p = .38. Thus, the applied ﬁnal measurement model had tau-
equivalent loadings for these variables and still ﬁt the data well
enough, χ2(143) = 224.21, p < .001, RMSEA = .03, 90% CIs
[.025–.042], CFI = .97; SRMR = .05.
The ﬁnal model combining the measurement and structural
parts and including the covariates likewise ﬁt the datawell,χ2(260)
= 402.71, p < 0.001; RMSEA = .03, 90% CIs [.03–.04]; CFI =
.95; Tucker–Lewis Index (Tucker & Lewis, 1973) = 0.94; SRMR
= .04.
Maternal Trauma Experiences and Prenatal Mental Health
The ﬁnal SEM model with path estimates is presented in Figure 2
As hypothesized, CEA, CPA, and WT experiences were all sepa-
rately associated with elevated levels of maternal prenatal mental
health symptoms and perceived stress. CEA was found to have
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TABLE 3. Zero-Order Bivariate Correlations Between Observed Variables and Indicators Included in Structural Equation Model
Measure 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25
1 War exposure
2 CPA .14∗∗∗
3 CEA .19∗∗ .66∗∗∗
4 Intrusions .33∗∗∗ 19∗∗∗ 16∗∗∗
5 Avoidance .33∗∗∗ .30∗∗∗ .32∗∗∗ .63∗∗∗
6 Hypervig. .28∗∗∗ .24∗∗∗ .29∗∗∗ .68∗∗∗ .72∗∗∗
7 Stress 1 19∗∗∗ .14∗∗ .21∗∗∗ .23∗∗∗ .36∗∗∗ .39∗∗∗
8 Stress 2 .18∗∗∗ .16∗∗∗ .20∗∗ .27∗∗∗ .39∗∗∗ .37∗∗∗ .55∗∗
9 Stress 3 .13∗∗ 12∗∗ .14∗∗∗ .19∗∗∗ .33∗∗∗ .33∗∗∗ .55∗∗∗ .53∗∗∗
10 Depression 1 .13∗∗ .16∗∗∗ .17∗∗ .19∗∗∗ .31∗∗∗ .27∗∗∗ .46∗ .47∗∗∗ .43∗∗∗
11 Depression 2 .10∗ .18∗∗∗ .18∗∗∗ .26∗∗∗ .37∗∗∗ .37∗∗∗ 44∗∗∗ .47∗∗∗ .39∗∗∗ 57∗∗∗
12 Depression 3 17∗∗∗ .15∗∗ .22∗∗∗ .23∗∗∗ .40∗∗∗ .41∗∗∗ .52∗∗∗ .51∗∗∗ .45∗∗∗ .59∗∗∗ .58∗∗∗
13 Distress .04 .04 .03 -.03 .02 -.07 .01 .03 -.01 -.07 -.03 -.05
14 Sadness -.04 -.01 .02 -.06 -.06 -.10∗ -.05 .00 -.03 -.07 -.06 -.03 .42∗∗∗
15 F. reactivity -.02 .05 .05 .04 .00 .03 .02 .00 .02 -.08 .01 .02 .17∗∗ .08
16 Fear .00 -.03 -.01 .02 .05 -.02 -.02 .03 .04 .04 .01 .00 .18∗∗ .18∗∗ -.01
17 Sooth 1 .04 -.04 -.03 -.06 -.04 .02 -.06 .01 -.01 .06 .05 .03 .01 .11∗ -.18∗∗ .01
18 Sooth. 2 .05 .00 -.06 .02 .02 .01 .02 -.01 -.01 .05 .00 .03 -.14∗∗ -.04 -.23∗∗ -.06 .42∗∗
19 Sooth. 3 .03 .01 .00 -.01 .02 .01 -.04 .01 -.07 .02 .04 .01 .00 .10∗ -.23∗∗ .05 .54 .49∗∗
20 Education -.10∗ -.08 -.01 -.07 -.13∗∗ -.11∗ -.11∗ -.09∗ -.04 -.10∗ -.18∗∗∗ -.13∗∗ .04 .04 -.04 .02 -.10∗ -.05 -.05
21 Econ 1 -.10∗ -.08 -.11∗ -.30∗∗∗ -.28∗∗∗ -.21∗∗∗ -.21∗∗∗ -.15∗∗ -.12∗∗ -.18∗∗∗ -.19∗∗ -.20∗∗∗ .02 .09 .00 -.05 .15∗∗ .04 .07 .19∗∗
22 Econ 2 -.11∗ -.03 .01 -.15∗∗ -.14∗∗ -.15∗∗ -.16∗∗∗ -.09∗ -.15∗∗ -.12∗∗ -.12∗∗ -.15∗∗ .08 .04 .05 -.04 .02 .06 .02 .20∗∗∗ .37∗∗∗
23 Children .11∗ .04 .01 .04 .07 .06 .11∗ .05 -.01 .12∗∗ -.05 .07 -.01 -.05 -.09 -.02 -.03 -.08 -.03 -.22∗∗∗ .03 -.07
24 Gender -.07. .03 .01 .03 .02 .07 -.03 -.02 -.03 -.01 .00 -.04 -.10∗ -.07 .01 -.01 -.02 -.05 .01 -.03 -.04 -.02 -.03
25 Prematurity -.02 .06 .04 .07 -.07 -.05 .07 -.02 .05 -.02 .01 .00 .02 -.03 -.03 -.03 -.02 -.08 -.04 .04 .10 .10 -.06 -.13∗
26 Hospital need .08 .11∗ .10∗ .06 .11∗ .05 .05 .10∗ .09 .11∗ .07 .08 .04 .00 -.01 -.03 .04 .00 -.01 -.12∗ -.04 -.04 .06 -.01 .20∗∗∗
Note. N = 334–511. CPA = maternal childhood physical abuse; CEA = maternal childhood emotional abuse; Hypervig. = hypervigilance symptoms; F. reactivity =
falling reactivity; Sooth. = soothability; Econ. = economic well-being.
∗p < .05., ∗∗p < .01., ∗∗∗p < .001.
FIGURE 2. Final structural equation model linking maternal childhood abuse and war trauma, maternal prenatal mental health and stress, infant stress regulation, and
socioeconomic status. Unstandardized/fully standardized robust maximum likelihood parameter estimates. Solid (dotted) lines indicate statistically signiﬁcant (nearly
signiﬁcant) paths. Fused line indicates interaction term. Paths to maternal depression, prenatal PTSD symptoms, and stress controlled for effects of number of children.
Paths to infant stress regulation variables controlled for effects of number of children, child prematurity, child gender, and child need for hospital care. Indicators of latent
variables, covariates, modeled residual covariances, and error/disturbance terms omitted for clarity. χ2(260) = 402.71, p < .001; root mean square error of approximation
= .033 [90 %]. ∗p < .05., ∗∗p < .01., ∗∗∗p < .001.
a unique effect on prenatal depression symptoms. However, our
hypothesis that exposure to both maternal childhood abuse and
WT would be associated with high levels of prenatal mental health
problems and perceived stress was not supported, as the interaction
effects of maternal childhood abuse and WT were nonsigniﬁcant.
Maternal CEA had an effect on all prenatal mental health
indicators: depression symptoms, fully standardized β = .15,
p < .05, PTSD symptoms, β = .17, p < .01, and perceived stress,
β = .16, p = .01. Instead, CPA had only a marginal effect on prena-
tal PTSD symptoms, β = .11, p = .06. WT was in turn positively
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FIGURE 3. Conditional interaction effect of maternal childhood emotional abuse
and maternal war trauma on infant negative affectivity. Illustrative representation of
effect, based on robustmaximum likelihood estimates of path coefﬁcients embedded
in full structural equation model. Illustrative mean-centered values shown for both
the x-axis and the y-axis. High war experiences = 1 SD above mean. Low war
experiences = 1 SD below mean. Lines drawn from 1.5 SDs below mean to 1.5 SDs
above mean on the x-axis.
associated with levels of prenatal stress, β = .14, p < .01, and
PTSD symptoms, β = .27, p < .001.
The results further showed that mothers’ low SES was asso-
ciated with high levels of CPA and WT, r = −.13, p < .05, and
r = −.18, p < .01, respectively, but not with CEA. Mothers’ SES
also was negatively associated with prenatal depression symptoms,
β = −.33, p < .001, PTSD, β = −.27, p < .001, and perceived
stress, β = −.35, p < .001.
Maternal Trauma Experiences, Prenatal Mental Health, and
Infant Stress Regulation
The hypothesis that maternal childhood abuse would have a direct
effect on infant stress regulation (negative affectivity or soothabil-
ity) did not receive support. However, there was a signiﬁcant CEA
× WT interaction effect on infant negative affectivity, β = −.21,
p = .002. As Figure 3 illustrates, the association between CEA
and infants’ negative affectivity differed according to the level of
WT. Only in dyads in which the mother was exposed to a low level
of WT was high exposure to CEA associated with higher infant
negative affectivity.
In addition, the results further showed that against our hypoth-
esis, the impacts of CEA, CPA, or WT on infant stress regulation
were not mediated via maternal prenatal mental health symptoms
or perceived stress. Instead, we found that prenatal maternal de-
pression symptoms had a marginally signiﬁcant, yet unexpected,
positive effect on infant soothability, β = .28, p = .06. Even though
mothers’ exposure to CEA was positively associated with prena-
tal depression symptoms, and these in turn were associated with
higher infant soothability, the indirect effect of CEA on soothabil-
ity via depression symptoms was nonsigniﬁcant, coefﬁcient β =
.04, p = .40.
The results also showed that mothers’ high SES was
marginally, positively associated with infant soothability, β = .15,
p = .09. Infant characteristics also were found to be important,
although only marginally signiﬁcant, contributors to stress regula-
tion: Infant prematurity was negatively associated with soothabil-
ity, β = .11, p = .08, and male sex was positively associated with
negative emotionality, β = −.11, p = .09. Note that male sex also
was associated with infant prematurity, r = −.13, p < .01.
DISCUSSION
War and military conﬂict affect millions of infants and their par-
ents. It is vital to understand the dynamics of intergenerational
effects of trauma to provide evidence-based interventions for fam-
ilies in conﬂict areas and seeking asylum in peaceful countries.
Early traumatic experiences may contribute to survivors’ vulnera-
bility, especially during the transition to parenthood. The present
study therefore analyzed how Palestinian mothers’ CEA and CPA
and current WT experiences separately and jointly inﬂuenced their
mental health and the development of their infants’ stress reg-
ulation during the speciﬁc life phase of the pre- and postnatal
periods.
Practically all the Gazan mothers had experienced war events
such as losing family members, witnessing killings, or ﬂeeing
for their lives. However, CEA and CPA experiences also were
common, as about 40% of thewomen reported childhood abuse. As
hypothesized, both childhood abuse and WT heightened mothers’
prenatalmental health symptoms and perceived stress. Importantly,
CEA hadmore wide-reaching effects than had CPA orWT, as CEA
contributed to all prenatal risk indicators: depression and PTSD
symptoms, and perceived stress. Mothers’ WT also was associated
with PTSD symptoms and perceived stress, but CPA was only
marginally associated with PTSD symptoms.
CEA by parents, such as ridicule or belittlement of one’s feel-
ings, uniquely increased depression symptoms when becoming a
mother. The ﬁnding is important because half of the mothers in
this study reported clinical levels of depression symptoms. Pre-
vious studies have conﬁrmed that prenatal depression strongly
predicts postnatal depression (Milgrom et al., 2008), and these
cumulative mental health problems can pose a risk for the quality
of the mother–infant relationship (Field, 2010; Martins & Gaffan,
2000).
The ﬁnding that CEA poses speciﬁc vulnerability to prenatal
depression differs from that of Huth-Bocks et al. (2013), who
instead found that CEA uniquely contributed to prenatal PTSD.
Together, these results might suggest that maternal CEA-related
prenatal vulnerability is universal. Thus, it is important to consider
its role as a risk factor and a treatment target in non-Western
contexts among women and their children who are exposed to
acute stress and life threats. This study’s results also concur with
earlier studies that have demonstrated the general harmfulness of
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CEA on mental health and speciﬁc ties to increased depression
(Chapman et al., 2004; Gibb, Chelminski, & Zimmerman, 2007;
Spertus, Yehuda, Wong, Halligan, & Seremetis, 2003).
Against our hypothesis, we did not ﬁnd that childhood abuse
experiences added vulnerability in the face of laterWT.Attachment
theory might help in understanding why the effects of childhood
abuse, especially CEA, on prenatal mental health were unique
rather than cumulative with later trauma. It is plausible that expe-
riences of CEA reﬂect insecure attachments, and when an insecure
mother-to-be is revisiting her childhood experiences, she lacks nec-
essary representations of adequately sensitive and loving parental
ﬁgures (Brazelton & Cramer, 1990; Stern, 1995). In addition, in
reﬂecting a lack of warmth and positive and regulating interac-
tions, CEA in particular might make mothers-to-be vulnerable to
emotional regulation difﬁculties, resulting in negative expectations
in later life phases and transitions (Riggs, 2010).
Socioeconomic status was found to play an important role in
mothers’ trauma experiences and in prenatal well-being. The re-
sults showed that mothers with higher SES reported fewer CPA and
WT experiences and less prenatal PTSD and depression symptoms
as well as perceived stress than did mothers with lower SES. Previ-
ous research has identiﬁed childhood abuse as a core characteristic
of a generally disadvantageous childhood inwhich parenting stress,
parental mental health problems, and low SES together with abuse
contribute to developmental risks (Appleyard, Egeland, Dulmen,
& Sroufe, 2005; Sidebotham,Golding& theALSPACStudy Team,
2001). It might be that mothers with high CPA exposure later expe-
rience low SES and mental health symptoms as intergenerationally
transmitted problems and that they also are more vulnerable toWT.
In the Palestinian context, these cumulating risk factors should be
understood as part of the wider context of wars, displacement, and
military conﬂicts that endanger parents’ abilities to offer stable
environments for their children’s development.
Regarding infants’ stress regulation, we hypothesized that
mothers’ childhood abuse experiences would inﬂuence their in-
fants’ negative affectivity and soothability both directly and via
prenatal mental health symptoms and perceived stress, and that
WT would hamper infant stress regulation via related prenatal
PTSD and perceived stress. The results offered partial support for
the direct transmission of childhood abuse, as mothers’ high CEA
was associated with increased infant negative affectivity, but only
among mothers who had low levels of WT. Mothers exposed to
high levels of WT did not show a similar connection between CEA
experiences and infants’ negative affectivity.
The ﬁnding seems perplexing because against the expecta-
tions, mothers with the most cumulated trauma exposure reported
that their infants were less stress-reactive than did mothers with
less WT. As the results are based on the mothers’ ratings of their
infants’ behavior, a tentative explanation is that extreme and re-
cent WT can blur mothers’ perceptions of their infants’ charac-
teristics. Research has conﬁrmed that severe trauma exposure can
negatively alter posttraumatic mental states, such as through dis-
sociation (Maercker, Beauducel, & Schu¨tzwohl, 2000). Severe life
threats might interfere with mothers’ capacity for caregiving (Bel-
sky, 2008; George & Solomon, 2008) and thus also could disturb
their attunement to infant stress signals. Therefore, a more realis-
tic impact of CEA might come across in evaluations of less war-
traumatizedmothers. This interpretation, of course, raises concerns
about the most severely traumatized mothers’ capacities to read
and sensitively respond to their infants’ signals. In the future, us-
ing psychophysiological data in addition to maternal ratings could
illuminate the complex traumatic impacts on maternal perceptions
and interpretations of infants’ signals.
A competing explanation why CEA did not seem to impact
infant stress regulation among severely war-traumatized dyads re-
lates to the speciﬁc Palestinian national ethos in war conditions.
Earlier research has suggested that WT might mobilize social
support, as survivors of enemy violence are considered heroes
(Punama¨ki et al., 2005). In our case,more severelywar-traumatized
mothers might enjoy strong social afﬁliation and respect and re-
ceive help in caring for their infants, which might ameliorate their
experiences of infant stress reactions. Investigating the role of
social support and the value placed on interpersonal and mili-
tary hardships is a task for further study. Qualitative analyses
of meanings given to war experiences and infants’ communica-
tions as well as conceptualizations of motherhood might help in
understanding mothers’ responses in this particular sociopolitical
environment.
Surprisingly, the results did not support the hypothesis that
prenatal mental health and perceived stress mediate the link be-
tween maternal trauma and infant stress reactivity. On the con-
trary, mothers’ higher prenatal depression symptoms were asso-
ciated with better infant soothability, although the link was only
marginally signiﬁcant. This unexpected ﬁnding makes sense when
considering that soothability is actually a measure of parent–infant
coregulation of infants’ arousal and stress (Gartstein & Rothbart,
2003). The literature on depressed mother–infant dyadic interac-
tions emphasizes infants’ need to overadjust to low-stimulating
and withdrawn mothers (Beebe, 2006; Tronick & Reck, 2009).
Thus, infants of more depressed mothers might indeed appear easy
to soothe. If this is the case, infants’ excessive responsibility for
regulating their own and dyadic responses suggests problems in
the early dyadic interaction and in early child development (Beebe
et al., 2000; Feldman, Greenbaum, & Yirmiya, 1999; Jaffe, Beebe,
Feldstein, Crown, & Jasnow, 2001).
In addition to CEA and depressive symptoms, the family’s
SES and infant characteristics contributed to mothers’ perceptions
of infant stress regulation. Mothers with higher SES experienced
their infants as more easy to soothe than did mothers with lower
SES. It is plausible that mothers’ better overall resources and
fewer everyday socioeconomic burdens can facilitate attending
to the needs of an infant. Understandably, mothers of premature
infants reported more hard-to-soothe experiences than did mothers
of full-term infants. This ﬁnding is consistent with well-established
knowledge of preterm infants’ regulatory difﬁculties (e.g., Clark,
Woodward, Horwood, & Moor, 2008).
The ﬁndings that neitherCPAnorWTwere associatedwith in-
fant stress regulation and that prenatal mental health and stress did
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not mediate connections between maternal trauma and infant regu-
lation deserve some thought. Culturally salient parenting practices
and beliefsmay be an extra factor affectingmaternal ratings of their
infants’ stress reactivity. In collectivistic cultures such as that of
Palestine, proximal parenting practices prevail. Parents keep their
babies constantly close, and infants might be soothed in advance
rather than needing their mothers to respond to communications of
distress (Keller, 2007; Kuittinen et al., 2015). Further, preliminary
ﬁndings from the same data have shown that in their socializa-
tion goals, Palestinian mothers promote emotion regulation and
obedience in their small children rather than independence and a
sense of self (Kuittinen et al., 2015). Although these suggestions
are tentative, it is clear that more research is needed on the inter-
connectedness of culture, trauma, and early infant development.
Future studies on cultural and trauma-speciﬁc effects on parent-
ing and infants’ well-being should applymultilevel approaches that
measure objective and subjective levels of maternal, infant-related,
and dyadic characteristics.
In addition to cultural and trauma-related factors, postnatal
caregiving quality is likely to inﬂuence theways that infants of war-
traumatized mothers regulate stress and emotions (van Ee, Kleber,
& Mooren, 2012). There is some evidence that when maternal WT
results in dysfunctional parenting, very young children can suffer
from pathological states of stress dysregulation such as PTSD
(Feldman & Vengrober, 2011). Future research needs to study the
effects of both the pre- and postnatal periods when considering
how maternal trauma and mental health symptoms inﬂuence infant
regulatory development.
Clinical Implications
The results of this study show that both mothers’ early and current
traumatic experiences affect the pre- and postnatal periods in war
conditions; thus, they should be probed for during maternal and
infant care. Our results also hint that those mothers who have been
most severely traumatized by war might not report infant-related
problems. Screening for severity of recent maternal traumatization
might serve as an indicator of risks to early child development in
families who do not communicate worries. Discrepancies between
maternal reports of infant characteristics and clinicians’ evalua-
tions of infants also might help in evaluating how well traumatized
mothers suffering from mental health problems detect and respond
to their infants’ communications. Further, in this study, socioeco-
nomic disadvantages and infant characteristics increased the risk
for mothers’ mental health symptoms and infant regulation prob-
lems. Accordingly, infants in families with cumulated sociopsy-
chological and medical risks are a key group to be identiﬁed and
referred to treatment in conﬂict areas.
Such interventions should start during pregnancy, as the
mothers in this study already suffered from high levels of men-
tal health symptoms and stress prenatally. Theory suggests that
pregnancy gives a mother a special openness to explore her
own early experiences (Raphael-Leff, 1991; Stern, 1995). Our
results show that especially experiences of CEA are harmful
among war-affected mothers in early parenthood. Thus, iden-
tifying mothers’ early abuse histories during pregnancy and
working through such experiences in therapeutic relationships
could help decrease the intergenerational risk for mothers in war
conditions.
Limitations of the Study
The study deserves criticism for single reporting measures, the va-
lidity of some constructs, and retrospective accounts of childhood
abuse. Mothers’ self-reports were the sole source of information
on infant stress regulation. Especially when working with a trau-
matized, high-risk group, maternal perceptions of their infants can
deviate from those of professionals (van Ee et al., 2012). Hence,
more research is needed with both objective and subjective mea-
sures. On the other hand, parents’ perceptions of their infants’
characteristics are clinically relevant because they, in addition to
objectively measured infant characteristics, contribute to the de-
velopment of children’s regulatory abilities (Ghera, Hane, Malesa,
& Fox, 2006).
Overall, reliability of the applied measurements was accept-
able to good; yet, functioning of the IBQ-R items and scales in this
sample was less than satisfactory. When examined by CFA, sev-
eral items did not load signiﬁcantly onto their common factor and
were therefore not included in the analyses. Several other items
had loadings that although signiﬁcant, were still relatively low.
This contributed to larger CIs in the estimates of SEM parameters,
which may have obscured some effects. Also note that a version
of the IBQ-R with a modiﬁed scale was used in this study, and
reducing the range of the scale might have had some impact on the
ﬁndings.
Finally, we retrospectively inquired into past maternal emo-
tional and physical abuse. Evidence has shown that current moods
may color our memories (Young, Erickson, & Drevets, 2012), and
thus, depressive mothers may better remember their traumatic past
or exaggerate it. On the other hand, research on autobiographic
memory has shown that depressive persons tend to have more gen-
eral memories (Williams et al., 2007), which would suggest that
depressive mothers can underreport their past trauma. All in all, a
prospective longitudinal research setting would have allowed for
more reliable conclusions about the timing and nature of trauma.
Conclusion
The results of our study show that early adverse relational expe-
riences are important determinants of pre- and postnatal develop-
ment in acutely dangerous environments. This, together with the
ﬁnding that prenatal mental health problems were highly common
among Palestinian mothers in war conditions, calls for maternity-
and infancy-informed psychological interventions for the families
of infants in war zones, in addition to providing them material and
medical aid. Further research is needed in considering how broader
family relations, social support, cultural parenting practices, and
beliefs as well as postnatal mother–infant interactions contribute
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to the mental health and stress regulation of mother–infant dyads
in war conditions.
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Abstract 
 
5LVNIHDWXUHVLQPRWKHUV¶FDUHJLYLQJUHSUHVHQWDWLRQVUHPDLQXQGHUVWXGLHGLQGDQJHURXVHQYLURQPHQWV
where infants most urgently need protective parenting. This pilot study examines the feasibility of a 
novel coding system for the PDI interview (ARR, Assessment of Representational Risk) in assessing 
50 war-H[SRVHG3DOHVWLQLDQPRWKHUV¶FDUHJLYLQJUHSUHVHQWDWLRQV)LUVWZHH[SORUHGWKHFRQWHQWDQG
structure of risks in the representations. Second, we examined associations between the high-risk 
UHSUHVHQWDWLRQVPRWKHUV¶SUH- and postnatal exposure to traumatic war events (TWE), depressive and 
PTSD symptoms, and self-rated emotional availability (EA) with their one-year-old infants. Three 
dimensions of high-risk caregiving representations were identified: Self/dyadic Dysregulation, 
8QDYDLODEOH DQG )HDUIXO 0RWKHUV¶ SUHQDWDO GHSUHVVLYH V\PSWRPV ZHUH DVVRFLDWHG ZLWK
Dysregulating and Fearful representations, and their postnatal PTSD with Fearful representations. 
TWE were not associated with the high-risk representations. Moreover, mothers of boys reported 
more Fearful representations, and mothers with financial difficulties more Unavailable 
representations. TWE and high-risk representations were not associated with EA. However, 
qualitative analysis of the representations indicated risks in the mother±infant relationship. Further, 
older mothers and mothers with postnatal PTSD reported lower EA. Cultural variance in caregiving 
representations and the use of self-report measures among traumatized mothers is discussed. 
Key words: war trauma, caregiving representations, pre- and postnatal, mental health, emotional 
availability
 
Dangerous environments, such as war conditions, highlight the protective function of adaptive 
caregiving for infant development (Lieberman, Chu, van Horn, & Harris, 2011; Masten & Narayan, 
2012; Scheeringa & Zeanah, 2001). Research on European and American traumatized mothers shows 
that risk features in caregiving representations, such as idealization, fearfulness or hostility, 
VSHFLILFDOO\ FRPSURPLVH D PRWKHU¶V DELOLW\ WR LQWHUSUHW DQG UHVSRQG WR KHU LQIDQW¶s needs in 
interactions (George & Solomon, 2008a; Lyons-Ruth, Bronfman & Parsons, 1999; Schechter et al., 
7KXVIDUWKHUHLVOLWWOHUHVHDUFKRQPRWKHUV¶FDUHJLYLQJUHSUHVHQWDWLRQVLQFRQGLWLRQVRIZDU
and military conflict. In order to plan preventive and early-onset interventions for the very vulnerable 
infant families living in such contexts, it is essential to identify the maternal characteristics that 
compromise caregiver±infant interactions.  
The present pilot feasibility study explores the applicability of a novel assessment tool in 
studying the content and structure of risk features in war-H[SRVHG3DOHVWLQLDQPRWKHUV¶FDUHJLYLQJ
UHSUHVHQWDWLRQV:HIXUWKHUH[DPLQHKRZWKHPRWKHUV¶WUDXPDWLFZar experiences and mental health 
symptoms prior to pregnancy and in the postnatal period are associated with risks in the 
UHSUHVHQWDWLRQVDQGKRZDOORIWKHVHPDWHUQDOYDULDEOHVDUHDVVRFLDWHGZLWKWKHTXDOLW\RIWKHPRWKHUV¶
interactions with their one-year-old infants.  
Effects of Trauma on Caregiving Representations  
The pre- and postnatal periods play a central role in the formation of maternal mental 
representations. During pregnancy, the mother-to-be constructs working models of her infant and 
herself as a caregiver (Raphael-Leff, 1991; Slade, Cohen, Sadler, & Miller, 2009). These caregiving 
UHSUHVHQWDWLRQVDUHIXUWKHUUHILQHGLQWKHSRVWQDWDOSHULRGLQIOXHQFHGE\WKHIDPLO\¶VUHVLOLHQFHDQG
ULVNIDFWRUVDVZHOODVWKHLQIDQW¶VFKDUDFWHULVWLFV(Huth-Bocks, Levendosky, Bogat & Von Eye, 2004; 
Van Bakel & Riksen-Walraven, 2002). When caregiving representations are coherent, realistic, and 
mostly positive, they DOORZWKHPRWKHUWRGHWHFWDQGUHVSRQGWRKHULQIDQW¶VQHHGVDFFXUDWHO\LQGDLO\
 
interactions (Demers, Bernier, Tarabulsy, & Provost, 2010; Korja et al., 2010; Slade, Belsky, Aber & 
Jay, 1999). Importantly, a well-functioning caregiving representational system organizes maternal 
behavior around protecting the infant from excessive stress and environmental danger (George & 
Solomon, 2008a). This allows the child to rely on the mother at times of high arousal and stress, and 
to gradually internalize the dyadic procedures as his/her own stress and emotion regulation abilities 
(Ainsworth, Blehar & Waters, 1978; Rosenblum, Dayton, & Muzik, 2009; Sroufe, 1996). Because of 
their importance for parenting and infant development, caregiving representations are central 
treatment targets in parent±infant interventions (Lieberman, Silverman, & Pawl, 2000; Stern, 1995). 
5HVHDUFK VKRZV WKDW WUDXPDWL]DWLRQ FDQ GLVWXUE PRWKHUV¶ FDUHJLYLQJ UHSUHVHQWDWLRQV DQG
consequently their ability to act as a regulating other for the infant (Huth-Bocks et al., 2004; 
Levendovsky, Huth-Bocks, & Bogat, 2011; Schechter et al., 2005, 2008). However, prior research 
mostly addresses the impact of interpersonal traumas, such as childhood abuse or later intimate 
partner violence. These existing studies suggest that infant attachment signals, such as crying or 
approaching the caregiver, as well as the caregiving responsibility of protecting the infant, can act as 
specific trauma reminders for the mothers, and evoke fight, flight or freeze reactions in interactions 
with their infants. Corresponding to these extreme stress reactions, hostile, helpless and fearful 
IHDWXUHVKDYHEHHQIRXQGWRFKDUDFWHUL]HWUDXPDWL]HGPRWKHUV¶PHQWDOUHSUHVHQWDWLRQVRIWKHPVHOYHV
their child, and their relationship (George & Solomon, 2000; Lyons-Ruth, 2003).  
In accordance with her hostile representations, a traumatized mother may perceive her infant 
as a perpetrator or act in frightening or hostile ways towards him/her. Alternatively, the demands of 
caregiving may inflict a helpless sense of victimhood, and/or evoke fearfulness in a mother. Such 
states of mind can inflict dysregulating affects and arousal in a mother, and activate a need for self-
protection and self-maintenance that overrides the caregiving inclination to help the infant promptly 
(Hesse & Main, 2000; Lyons-Ruth, 2003; Lyons-Ruth, Yellin, Melnick, & Atwood, 2005).  
 
In their theory of the caregiving system, George and Solomon (2008a) describe how 
traumatized mothers segregate such intolerable caregiving representations from other mental content. 
0RWKHUVHLWKHUDWWHPSWWR³FRQVWULFW´WKHUHSUHVHQWDWLRQVIURPDFWLYDWLQJRUWKH\EHFRPH³IORRGHG´
or emotionally overwhelmed when the representations are unwillingly activated by the caregiving 
UROHRULQIDQWVLJQDOV+DOOPDUNVRIWKH³FRQVWULFWHG´VWUDWHJ\DUHLGHDOL]HGUHSUHVHQWDWLRQVLQZKLFK
the infant is presented as not having any attachment needs that the mother would have to attend to, 
and role-reversed representations where the mother needs caretaking instead of or from her infant. 
³)ORRGHG´ UHSUHVHQWDWLRQV HQWDLO D YLHZ RI RQHVHOI DV KHOSOHVV DQd fearful and of the child as 
PDOHYROHQWDQGLPSRVVLEOHWRKDQGOH7KHFDUHJLYHU¶VH[SUHVVHGZLVKHVWRDEGLFDWHIURPFDUHJLYLQJ
due to a lack of willingness or ability, are seen as extremes of such segregated representations. 
To our knowledge, there are no studies investigating the impacts of pre- or postnatal exposure 
to traumatic events on caregiving representations, despite the fundamental role of these periods in 
UHSUHVHQWDWLRQIRUPDWLRQ0RUHRYHUDOWKRXJKFRQVWDQWGDQJHULQRQH¶VHQYLURQPHQWLVOLNHOy to pose 
unique demands for caregiving (Belsky, 2008; Crittenden, 2006), information is scarce about the 
particular effects of military conflict and war on caregiving representations. Existing findings are 
summarized below. 
War-H[SRVHG0RWKHUV¶&DUHJLYLQJ Representations 
War and military violence pose an extremely challenging context for caregiving. The context 
for the current study is the Gaza Strip of Palestine. Participating mothers were exposed to wars and 
military offensives in 2008 and 2012, prior to becoming pregnant with their infants, and to war in 
2014, after the infants were born. Due to international boycott and the Israeli military siege, the 
families continue to suffer from a chronic lack of basic supplies, such as electricity, clean water, 
nutrition, milk formula, and diapers, as well as medical treatment. Persistent unemployment, poverty, 
and overcrowded living conditions are additional stressors for the families (UN-Human Rights 
Council, 2015; Rahim et al., 2009).  
 
Available studies on caregiving representations in war conditions are mostly qualitative, 
analyzing Israeli mothers expecting and caring for their infants in the aftermath of terrorist attacks 
(Kaiz et al., 2009; Levy, 2006) and refugee mothers seeking safety with their infants in Europe 
(Almqvist & Broberg, 2003). These studies suggest that risks in war-H[SRVHGPRWKHUV¶FDUHJLYLQJ
representations might resemble the flooded/constricted and hostile/helpless-fearful risks identified 
from Euro-American interpeUVRQDOO\ WUDXPDWL]HGPRWKHUV¶ UHSUHVHQWDWLRQV:DU-exposed mothers 
have been reported to view themselves as damaged and incapable of taking care of their children, 
while simultaneously perceiving their children as difficult and overly demanding (Almqvist & 
Broberg 2003; Levy, 2006). Further, Kaitz et al. (2009) found that mothers often expressed 
fearfulness and overprotection or, in a constricted/idealized manner, described their children as 
³PLUDFXORXV´DQGUHVWRUHUVRIQRUPDOF\DQGOLIH 
However, internal working models of caregiving also take influence from the sociocultural 
FRQWH[WRIPRWKHULQJ(FRORJLFDODQGVRFLDOUHDOLW\FXOWXUDOYDOXHVDQGPRWKHUV¶DYDLODEOHUHVRXUFHV
greatly affect their parenting values and behavior (Keller, 2013). Whereas urban and educated Euro-
$PHULFDQ PRWKHUV W\SLFDOO\ SURPRWH WKHLU FKLOGUHQ¶V LQGHSHQGHQFH DQG LQGLYLGXDOLVP VXFK
socialization goals are not representative of caregiving worldwide (Kagitcibasi, 2005; Keller, 2003). 
,Q³1RQ-:HVWHUQ´RU³FROOHFWLYLVWLF´FRQWH[WV where resources are scarce and family sizes are larger, 
parents typically value children that adapt to the social group, maintain its harmony, and take others 
into consideration (Morelli et al., 2017).  
Most psychological and developmental studies have concentrated on caregiving in educated, 
middle-class families in a Euro-$PHULFDQ FXOWXUDO FRQWH[W LH ³LQGLYLGXDOLVWLF FXOWXUHV´ VHH
Henrich, Heine, & Norenzayan, 2010; Jensen, 2012; Nielsen, Haun, Kärtner, & Legare, 2017). To 
reach a more comprehensive understanding, an exploratory and open stance needs to be adopted when 
assessing representations among previously understudied caregivers, such as the Palestinian mothers 
of the current study. While cultural sensitivity is called for, it should not stand in the way of 
 	
UHFRJQL]LQJULVNV LQPRWKHUV¶FDUHJLYLQJUHSUHVHQWDWLRQV WKDWFDQKDYHD QHJDWLYH LPSDFW RQ FKLOG
development.  
High-Risk Caregiving Representations and Mother-Infant Interaction Quality 
There is ample evidence that the distorted representations of interpersonally traumatized 
mothers are associated with dysregulating caregiving, such as hostile, frightened, withdrawn, role-
reversed, or affectively contradictory behaviors. Such interactions leave the infant without regulatory 
help or further heighten his/her overwhelming stress (Crawford & Benoit, 2009; Lyons-Ruth et al., 
2005; Main & Hesse, 1990) and have been shown among Euro-American participants to associate 
with disorganized attachment in infancy (Abrams, Rifkin-Graboi, & Hesse, 2006; Jacobvitz, Leon, 
& Hazen, 2006; Schuengel, Bakermans- Kranenburg, & van IJzendoorn, 1999) and severe 
psychopathology, such as personality disorders and dissociation in adulthood (Dutra, Bureau, 
Holmes, Lyubhik, & Lyons-Ruth, 2009; Lyons-Ruth, Dutra, Schuder, Bianchi, 2006). 
There is some evidence that war-traumatized mothers with posttraumatic symptoms show 
VLPLODU G\VUHJXODWLQJ EHKDYLRUV LQ UHVSRQVH WR WKHLU LQIDQWV¶ DWWDFKPHQW FRPPXQLFDWLRQV 7KH
mothers may withdraw from distressed infants or exhibit unmodulated emotional distress in their 
presence (Almqvist & Broberg, 2003; Feldman & Vengrober, 2011). Feldman and Vengrober (2011) 
showed that, as a consequence, Israeli infants formed avoidant attachment patterns, thus sustaining 
maladaptive emotion regulation beyond the period when their mothers suffered from posttraumatic 
symptoms. However, to our knowledge, there are no quantitative studies investigating how maternal 
representations contribute to transmitting the harmful effects of war trauma onto mother±infant 
interactions. 
Maternal Trauma, Mental Health and Caregiving Representations 
Research shows that maternal posttraumatic mental health, rather than trauma exposure itself, 
determines the effect of the traumatic experience on caregiving (Scheeringa & Zeanah, 2001; 
Feldman & Vengrober, 2011). The pre-and postnatal periods involve great psycho-hormonal changes, 
 

and might make traumatized women especially vulnerable to developing mental health problems, as 
evidenced by high prevalence of posttraumatic stress disorder (PTSD) and depressive symptoms 
(Banyard, Williams, & Siegel, 2003; Huth-Bocks, Krause, Ahlfs-Dunn, & Gallagher, & Scott, 2013; 
5REHUWV2¶&RQQRU'XQQ	*ROGLQJ7KLVILQGLQJDOVRDSSOLHVWR3DOHVWLQLDQZDU-exposed 
mothers ([reference blinded for review]).  
Although maternal trauma-related mental health problems and dysfunctional representations 
have both been found to disturb caregiving, only a few studies have addressed the relationship 
between the two. Lyons-Ruth et al. (2007) showed that hostile and helpless representations were 
especially prevalent among North American mothers with borderline personality disorder, a condition 
that overlaps with the definition of complex PTSD (Herman, 1992; van der Kolk et al., 2005). 
Schechter et al. (2005) found that, among mothers exposed to childhood sexual abuse, PTSD 
symptoms were associated with highly negative and role-reversed representations of the child. 
Further, Sleed (2013) showed that maternal depression and borderline personality traits were 
DVVRFLDWHG ZLWK PRWKHUV¶ KRVWLOH KHOSOHVV DQG QDUFLVVLVWLF LGHDOL]LQJ DQG UROH-reversed) 
representations.   
Despite the reported co-occurrence of maternal mental health symptoms and risk features in 
caregiving representations, it remains unclear whether they affect mother±infant interactions 
separately or whether mental health symptoms skew representations, which then compromise 
interaction quality.  
The Current Study 
In an attempt to fill the gaps in previous research, we explore risk features in Palestinian, war-
H[SRVHGPRWKHUV¶FDUHJLYLQJUHSUHVHQWDWLRQV:HIRFXVVSHFLILFDOO\RQWKHHIIHFWVWKDWZDUH[SRVXUH
prior to pregnancy and in the postnatal period, and consequent mental health symptoms, have on these 
representations, and on how maternal war exposure, pre- and postnatal mental health symptoms, and 
high-risk representations affect mother±infant interaction quality. The specific research aims are: 
 
1. to identify the structure and content of risk features in caregiving representations, by  
a. exploring their factor structure; and 
b. describing possible context-specific features of representational risks; 
2. to analyze how PRWKHUV¶WUDXPDWLFZDUH[SHULHQFHV7:( and mental health (depressive and 
PTSD) symptoms are associated with the identified risk features in their caregiving 
representations. We hypothesize that high levels of TWE and mental health symptoms are 
associated with risk features in the representations; 
3. to analyze how maternal TWE, mental health, and high-risk representations are associated 
with mother-reported interaction quality (emotional availability, EA) and to examine whether 
the effects of TWE and mental health are mediated via risk features in the representations. 
We hypothesize that 
a.  PRWKHUV¶PHQWDOKHDOWKV\PSWRPVDQGKLJK-risk representations, rather than TWE, are 
directly associated with low EA; and  
b. that the harmful effects of pre- and postnatal TWE and mental health symptoms on 
EA are mediated through the high-risk representations.  
 
Method 
 
Participants and Procedure 
The participants were 50 Palestinian mothers and their infants residing in the Gaza Strip. The 
sample was randomly selected from participants (n = 511) of a longitudinal research project µGaza 
,QIDQW6WXG\¶ who had completed a caregiving representation interview. The data were collected from 
2013 to 2015 (for a description of the project, see Punamäki, Diab, Isosävi, Kuittinen, & Qouta, 
2018). A smaller sample was necessary for in-depth and FXOWXUDOO\YDOLGDQDO\VLV RI WKHPRWKHUV¶
 
representations. The subsample was deemed sufficient to detect medium to large effects in 
quantitative analyses. The subsample did not differ from the total sample in demographic 
characteristics, war trauma experiences, pre- or postnatal depressive symptoms, prenatal PTSD 
symptoms, or infant characteristics (sex, need for hospital care). However, mothers in the total sample 
reported more financial difficulties (Mdiff = 0.39; 95% CI [0.05, 0.73], t (509) = 2.23, p +HGJHV¶V
gs = 0.33) and postnatal PTSD symptoms (Mdiff = 3.05; 95% CI [0.48, 5.63], t(450) = 2.23, p = .03, 
+HGJHV¶Vgs = 0.33) than in the subsample. 
The ethics board of the Palestinian Ministry of Health (MoH) approved the study. Participants 
of the larger study were recruited from ten Palestinian governmental primary health care centres 
(PHCCs) during their second trimester of pregnancy (T1) in order to obtain a geographically 
representative sample of the Gaza Strip. The geographical representativeness was retained in the 
selection of the current sample by randomly selecting a percentage of cases from each area that 
corresponded with the percentage of cases in that area in the total sample. The families were further 
studied in their homes when the infants were four months (T2) and twelve months old (T3). In the 
subsample, there was no dropout from T1 to T3, but two mothers (4%) had missed data collection at 
T2 (for a flow chart and a more specific account of dropout in the whole sample, see [ref blinded for 
review]).  
7KHUHVHDUFKYLVLWVZHUHFRQGXFWHGE\WHQILHOGZRUNHUVZLWK%DFKHORU¶VGHJUHHVLQUHOHYDQW
study fields who received training and supervision in the study procedure and methods. The study 
protocol was identical for all participants. At 7WKHPRWKHUVZHUHLQIRUPHGRIWKHVWXG\¶VSURWRFRO
purpose, and voluntary nature, and they gave informed consent to participate. At each research visit, 
the fieldworkers interviewed the mothers and wrote down the answers, instead of asking the mothers 
to fill standardized questionnaires. This was done so that mothers who were unaccustomed to research 
practices and partly illiterate would understand the questions, and to form an alliance between 
fieldworkers and participants. At T3, the semi-structured representation interviews were audiotaped. 
 
Measures  
Demographic, obstetric, and newborn characteristics. At T1, the mothers answered open 
questions about age, number of children, and the length of their current relationship. They further 
chose education, civic, and employment status from predefined alternatives. A sum variable of the 
IDPLO\¶VILQDQFLDOGLIILFXOWLHVZDVFRQVWUXFWHGIURPTXHVWLRQVLQGLFDWLQJGLIILFXOW\SD\LQJWKHELOOV
= no difficulties to 5 = extreme difficulties) and sufficiency of monthly income (1 = sufficient means 
to 4 = not enough money to cover monthly expenses).  
Concerning obstetric data, at T1, the mothers reported whether they had any diagnosed 
pregnancy-related risks (high blood pressure, high blood sugar level, bleeding, early contractions, 
threat of miscarriage, abnormalities in the ultrasound and/or other problems; 0 = no, 1 = yes). At T2, 
the mothers reported the method of delivery, infant sex, gestational age, and birth height and weight. 
A dummy variable was formed to indicate infant prematurity (1 = premature [gestational age <37 
weeks]; 0 = full-term infant born at gestational week 37 or later). Further, the mothers reported infant 
need for hospitalization during the newborn period or later on, and this information was dummy-
coded for analysis (1 = need for hospitalization, 0 = no need). 
Traumatic war experiences were measured at T1 and T3. At T1, the mothers were probed 
about typical experiences during the 2008/2009 war and the 2012 military offensive with a 25-point 
questionnaire, including questions about human losses (6 items), material losses (4 items), injuries (4 
items), and being exposed to/witnessing warfare (11 items). At T3, a 28-item questionnaire 
comprising typical events during the 2014 war in Gaza was used, including questions about human 
losses (3 items), injuries (4 items), being exposed to/witnessing warfare (10 items), forced 
displacement/separation from family (5 items), and exposure to serious health threats (6 items). The 
mothers reported whether they had had any of the above experiences (1 = yes; 0 = no), and sum 
variables were constructed to indicate total exposure. 
 
Maternal pre- and postnatal depressive symptoms were measured at T1 and T3 using the 
Edinburgh Postnatal Depression Scale (EPDS; Cox, Holden, & Sagovsky, 1987). The ten-item 
questionnaire includes questions on depression-related feelings, thoughts, and behaviors, with 
answers provided on a four-point scale (0 ± 3) concerning the last seven days. A sum score of the ten 
items was used in analysis. Further, as suggested by previous studies, a cut-off score of ZDVXVHG
to indicate major depression (Adouard, Glangeaud-Freudenthal, & Golse, 2005; Deave, Heron, 
Evans, & Emond, 2008; Su et al., 2007). The measure has been found reliable and valid among 
pregnant women (Bergink et al., 2011) and Arab postnatal women (Ghubash, Abou-Saleh, & 
Daradkeh, 1997). ,QWKHFXUUHQWVDPSOHLQWHUQDOFRQVLVWHQFLHV&URQEDFK¶VĮZHUHDW7DQG
at T3.  
Maternal pre- and postnatal PTSD symptoms were assessed at T1 and T3 using the 
Harvard Trauma Questionnaire (HTQ; Mollica & Caspi-Yavin 1991). The first 16 items of the 30-
item questionnaire were used to indicate DSM-III-R criteria for avoidance, intrusion and 
hypervigilance symptoms of PTSD. The mothers reported to what extent they had suffered from the 
symptoms during the last month on a four-point scale (0 = not at all ± 3 = severely). By taking the 
arithmetic mean of the 16 items, a cut-off score of 2.5 was used to indicate clinically significant PTSD 
(see, e.g., Ichikawa, Nakahara, Wakai, 2006). The HTQ has been found reliable among Palestinians 
(Salo, Qouta, & PXQDPlNL,QWKLVVDPSOHLQWHUQDOFRQVLVWHQFLHVZHUHĮ DW7DQGĮ 
.89 at T3.  
Risk features in caregiving representations were assessed at T3 using the semi-structured 
Parent Development Interview-revised short version (PDI-R S; Slade, Aber, Bresgi, Berger, & 
Kaplan, 2004), which enquires about views of oneself as a caregiver, the infant, the parent±infant 
relationship, and the affective experience of parenting. The interview was modified to include two 
questions regarding how the 2014 war affected the mothers as caregivers and their infants. 
 
Audiotaped interviews were transcribed verbatim and translated from Arabic to English by the second 
author.  
The first author, who is a trained and reliable coder, analyzed the interviews with a new coding 
system called the Assessment of Representational Risk (ARR, 3rd version; Sleed, Isosävi, & Wain, 
2017). The ARR dimensions are summarized in Table 1. The instrument identifies representational 
risk features that have been found to be specifically associated with dysregulating caregiving behavior 
DQG LQIDQW GLVRUJDQL]HG DWWDFKPHQW 6OHHG  ,Q WKH LQVWUXPHQW¶V IRUPDWLRQ RSHUDWLRQDOL]HG
representational and parent±infant interaction assessment tools were comprehensively reviewed and 
a list of correlates to risk features was made.1 The ARR comprises ten scales, eight of which indicate 
risk: hostile behavior, hostile experience, fearful affect, helplessness, emotional distress, 
enmeshment/role reversal, incoherence, and idealization; and two that assess protective qualities of 
parenting: supportive presence and mutual enjoyment. The scales are not mutually exclusive. Each 
scale is scored from one to five, with high scores (4±5) indicating frequency and/or intensity of 
representational risk features that, as such, are likely to disturb the parent±infant interaction. Among 
mothers in the United Kingdom, the ARR has been found to have moderate to good internal 
consistency, good criterion validity to discriminate between high and low risk samples, and good 
concurrent and predictive validity in relation to maternal psychopathology and the quality of parent±
infant interactions (Sleed, 2013). Further, the ARR showed clinical validity in a RCT study of parent±
infant psychotherapy, where risk features in the psychotherapy-HQUROOHGPRWKHUV¶ UHSUHVHQWDWLRQV
decreased from the pre- to post-intervention assessment (Fonagy, Sleed, & Baradon, 2016).  

1 The interview and interaction coding systems which were reviewed included: the Atypical Maternal Behaviour Instrument for 
Assessment and Classification (AMBIANCE; (Bronfman, Parsons, & Lyons-Ruth, 1999), the Frightened/Frightening coding system 
(FR; (Main & Hesse, 2005), the Parent Attachment Interview (Biringen, Matheny, Bretherton, Renouf, & Sherman, 2000), the 
Caregiving Interview (George & Solomon, 2008b), the Working Model of the Child Interview (Zeanah, Benoit, & Barton, 1986), the 
Adult Attachment Rating and Classification System (Main & Goldwyn, 1991), the Hostile/Helpless coding system (Lyons-Ruth, 
Melnick, Atwood & Yellin, 2003), the Maternal Insightfulness Assessment (Koren-Karie, Oppenheim, Dolev, Sher, & Etzion-
Carasso, 2002; Oppenheim & Koren-Karie, 2002), and the adapted version of the AMBIANCE to be applied to parents¶ narratives 
(Crawford & Benoit, 2009).  
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Table 1 
The evaluated dimensions of caregiving representations in the Assessment of Representational Risk (ARR) 
coding system  
 
Dimension 
 
Description 
1. Hostile experience  Overt or covert description of the child or parenting in negative or derogatory 
WHUPVSDUHQW¶VH[SHULHQFHVRIWKHFKLOGDVSXUSRVHIXOO\GLIILFXOWRUDVWKHFDXVHRI
their distress, and/or parenting as a hindrance to what they are able to do. 
2. Hostile behavior Expressed verbal or physical threatening, frightening and punitive behaviors 
towards the child. Ranging from teasing, mocking, refusal to help the child at times 
of heightened arousal, to physical abuse. 
3. Fearful affect )HDUVDQGZRUULHVDERXWWKHSDUHQW¶VRZQRUWKHFKLOG¶VZHOOEHLQJVDIHW\RUOLIH$W
high levels the IHDUIXOQHVVLVLUUDWLRQDODQGSUHRFFXSLHVWKHSDUHQW¶VPLQG 
4. Helplessness Descriptions of a reduced sense of power in relation to caring for their child. At 
KLJKOHYHOVWKHSDUHQW¶VYLHZWKDWWKHFKLOGKDVWKHSRZHUDQGRIRQHVHOIDVDYLFWLP 
5. Emotional distress Expressions of overwhelming painful or negative emotions such as guilt, anxiety 
or depression that the parent struggles to regulate and which impinge on caregiving. 
6. Idealisation Descriptions that lack or deny the negative or challenging experiences of caregiving 
or the child. Such descriptions can be generalized and lacking in detail, or could 
show unrealistic glorification of parenting, the child or the relationship.  
7. Enmeshment/Role reversal 6WDWHPHQWVZKHUHWKHFDUHJLYHU¶VDQGFKLOG¶VUROHVRUERXQGDULHVDUHFRQIXVHGHJ
difficulty to separate from child, descriptions of self and child as similar or the 
same, perceptions of the child as more powerful than self or demanding/expecting 
care from the child. 
8. Incoherence Confusing, off-the-point, hard-to-follow or bizarre descriptions, comprising the 
parent becoming lost in thought, wandering off topic, not collaborating and making 
(unnoticed) contradictions. Dysfluencies or grammatical errors are not coded as 
Incoherence.  
9. Supportive presence  3DUHQW¶VDELOLW\WRUHFRJQL]HWKHFKLOG¶VQHHGVDQGWRUHVSRQGWRWKHPDSSURSULDWHO\
with regulatory help, care and support (sensitivity), as well as capability to allow 
the infant to explore.  
10. Mutual enjoyment  Descriptions where it is clear that the parent and child are both enjoying interactions 
ZLWK HDFK RWKHU VKRZVSDUHQWDO ³IDOOLQJ LQ ORYH´ZLWK WKHLU FKLOG DQG VHUYHV DV
motivation to endure difficulties in parenting.  
Note. A dimension is scored based on the IUHTXHQF\DQGLQWHQVLW\RILQFLGHQWVIRXQGLQWKHSDUHQWV¶QDUUDWLYH7KHUHDUHQR
VSHFLILFGHPDQGTXHVWLRQVRIWKH3',WKDWDUHVFRUHGEXWLQVWHDGWKHZKROHRISDUHQW¶VQDUUDWLYHLVHYDOXDWHG'LPHQVLRQV- 8 
indicate representational risk features and dimensions 9 ± 10 indicate protective factors for the parent ± child relationship. 
 
 
For inter-rater reliability, the fifth author, a trained and reliable coder in the ARR, analyzed 
20% of the cases (n = 10). A mixed-effects model of consistency demonstrated an intraclass 
correlation (ICC) of .87 for a total risk score (sum of all scale scores with the two positive scales 
reversed); .94 for the first factor and .89 for the second factor found in this study, indicating good 
reliability; and .67 for the single ARR scale used in the analysis, indicating moderate reliability (Koo 
& Li, 2016).  
Prior to this study, the ARR instrument had not been used with Middle-Eastern/Palestinian 
mothers. In order to ensure that the ARR reliably captured risks among the Palestinian mothers, and 
to allow for an exploration of potential context-specific features LQ WKH 3DOHVWLQLDQ PRWKHUV¶
representational risks, the first author kept a diary of qualitative aspects of risk features detected with 
the ARR. After coding all the cases, the qualitative diary was re-read several times, and the 
reoccurring phenomena were summarized. Throughout the process of analyzing the interviews, the 
first author held regular videocall meetings with the second (Palestinian) author in order to discuss  
SRVVLEOHFXOWXUDODQGFRQWH[WXDOPHDQLQJVLQWKHPRWKHUV¶UHSUHVHQWDWLRQV 
Mother±infant interaction quality was assessed at T3 with the short version of the 
Emotional Availability Self-Report (EA-SR Brief; Biringen, Vliegen, Bijttebier, & Cluckers, 2002). 
The EA-SR Brief is based on the observational Emotional Availability Scales and has been shown to 
correlate significantly with its dimensions (Vliegen, Luyten, & Biringen, 2009). The 28-item 
questionnaire enquires about parental emotional availability, such as enjoyment of the relationship, 
DELOLW\ WR UHDG WKH LQIDQW¶V VLJQDOV DQG VWUXFWXULQJ  LWHPV HJ ³0\EDE\ LV ORWV RI IXQ WREH
DURXQG´ DQG ³(YHQ LI P\ EDE\ GRHVQ¶W JHW LW ULJKW , OHW KLPKHU KDYH WKH H[SHULHQFH´ 7KH
questionnaire also enquires about non-availability, such as lack of positive interaction and inability 
to heOSWKHFKLOGLQDIIHFWDQGVWUHVVUHJXODWLRQLWHPVHJ³0\EDE\GRHVQ¶WVHHPWRQRWLFHZKHQ
,FRPHEDFNLQWRWKHURRP´DQG³,WLVKDUGWRVRRWKHP\EDE\DQGVKHVHHPVWREHGLVWUHVVHGDORW´
 
The mothers evaluated how characteristic each statement was of their relationship with their infant 
on a 5-point scale (1 = almost never; 3 = sometimes; 5 = always). A previous study among Gazan 
mothers confirmed the two-factor structure underlying the items (Lahti et al., 2019). In the subsample, 
internal consistency for the non-availability subscale was unsatisfactory (&URQEDFK¶VD .23). Thus, 
only the sum of the items of the emotional availability subscale (&URQEDFK¶VD .78) was used to 
indicate interaction quality. 
Translation of the measures. The questionnaires on traumatic war events and PTSD were 
already available in Arabic. A bilingual researcher translated the EPDS, PDI, and EA instruments 
from English to Arabic, and another member of the research team conducted a back-translation to 
check for accuracy. The concordance between the translation and back-translation of the measures 
was found to be satisfactory. The parts of the back-translation that showed less satisfactory 
concordance were discussed thoroughly with a third member of the research team, and the best-fitting 
phrasing was agreed upon and included in the final Arabic version of the measures.  
Statistical Analyses 
The factor structure of risk features in representations (ARR) was examined using Exploratory 
Factory Analysis (EFA). EFA was carried out using ordinary least-squares (OLS) factor extraction 
with the EFAutilities 1.2.1 R package (Zhang, Jiang, Hattori, & Trichtinger, 2017). Standard errors 
and confidence intervals were estimated using the sandwich method provided by the package, which 
in the case of Likert-type or non-normal variables is equivalent to the infinitesimal jackknife method 
(Zhang, Preacher, & Jennrich, 2012). Oblique CF-varimax rotation was used, as the ARR factors 
were assumed to be correlated. Both the statistical significance of estimated loadings (at Į = .05) and 
WKHLUPDJQLWXGHȜ!ZHUHFRQVLGHUHGIRUWKHUHWHQWLRQRILWHPVDQGGHWHUPLQLQJRSWLmal factor 
structure. The sample size of 50 is close to the minimum considered acceptable in research employing 
EFA, but it does satisfy the general recommendation of five participants per variable (Henson & 
Roberts, 2006). 
 	
As the factor loadings ascertained by EFA were computed from the same rather limited data 
that were used for further analysis, the factor scores relying on these loading estimates may be overly 
dependent on idiosyncrasies of the current data. Thus, aggregate mean scores were computed based 
on the factor structure suggested by EFA and used in further analyses, an approach deemed suitable 
for exploratory analysis (Tabachnick & Fidell, 2001). 
$VVRFLDWLRQV EHWZHHQPRWKHUV¶ WUDXPDWLF ZDU H[SHULHQFHV 7:( DQG SUH- and postnatal 
mental health (depressive and PTSD) symptoms, background variables, ARR, and interaction quality 
(EA) were examined through bivariate correlations. Background variables that were associated with 
TWE, mental health symptoms or EA were included in the correlation analysis. Where several mental 
health, war trauma or background variables were correlated with a particular ARR dimension or EA, 
OLS multiple regression analysis was used to estimate the relative predictive contribution of each 
variable, accounting for the others.  
Where correlations suggested possible mediation paths, indirect effects of TWE and mental 
health on EA via ARR dimensions were tested using OLS regression path analysis. Due to the 
complexities of combining bootstrapping and multiple imputation, the more straightforward product 
RIFRHIILFLHQWVPHWKRGFRPELQHGZLWK$URLDQ¶VVHFRQG-order solution for the standard error of the 
product, was considered adequate for evaluating indirect effects. For regression analyses, the properly 
ordinal ARR fearfulness variable was treated as continuous, which is considered acceptable for a 
Likert-type item with five categories (Rhemtulla, Brosseau-Liard, & Savalei, 2012). 
While the data for ARR and EA were complete, there were 27 data points (3.2% of total data) 
missing for GHPRJUDSKLFYDULDEOHV7:(DQGPHQWDOKHDOWKYDULDEOHV/LWWOH¶VWHVWIDLOHGWRUHMHFWWKH
hypothesis that data were missing completely at random (p = .52). Multiple imputation with chained 
equations, using the mice 2.46.0 R package (van Buuren & Groothuis-Oudshoorn, 2011), was used 
to handle missing data. Twenty imputation sets were generated, with predictive mean matching used 
for continuous variables and logistic regression used for binary ones. All analyses were carried out 
 

using these multiple imputatLRQGDWDVHWVDQGWKHUHVXOWVZHUHSRROHG IROORZLQJ5XELQ¶VUXOHVDQG
Fisher transformation for correlation coefficients.  
Descriptive statistics were calculated using SPSS version 24, and are reported based on non-
imputed data. All other data processing and analyses were carried out using R 3.4.3 (R Core Team, 
2017). The R input scripts that were used are available from the fourth author upon request. 
 
Results 
 
Descriptive Statistics, Traumatic War Experiences and Mental Health Symptoms 
The mean age of the mothers in the study was 24.7 years (SD = 5.83), ranging from 17 to 46 
years. They were all married, with the mean length of the marriage being 6.14 years (SD = 4.17) and 
ranging from 1 to 19.5 years. Approximately half of the mothers had attended secondary school 
(56.0%, n = 28), and almost a third possessed a higher degree (30.0%, n = 15). A vast majority of the 
mothers were primarily occupied as caregivers (86.0%, n = 43), and 14% (n = 7) were working outside 
the home. About one-fifth of the mothers were expecting their first child (22.9%, n = 11). The 
maximum number of children in the families was six, while the most common family size was three 
children (M = 2.86; SD = 2.85). All the mothers reported the family having some degree of financial 
difficulty, and 38.0%, (n = 19) reported having significant difficulties. The mothers rarely reported 
any pregnancy-related risks (8.0% n = 4). 
Concerning childbirth, eight out of ten of the mothers (81.3%, n = 39) had a vaginal delivery.  
A little less than a fifth (18.7%, n = 9) of the mothers had a Caesarean section, five of them (10.0% 
of all births) being emergency C-sections. A little over half (54.2 %, n = 26) of the infants were boys 
and 45.8% (n = 22) were girls. Only two infants (5.7%) were born prematurely. The mothers reported 
 
that about a fifth (21.3%, n = 10) of the infants needed extra hospital treatment during the neonatal 
period or later on. 
7KHPRWKHUV¶WUDXPDWLFZDUH[SHULHQFHV7:(DQGPHQWDOKHDOWKV\PSWRPVLQWKHSUH- and 
postnatal periods are summarized in Table 2. Nearly all the mothers reported exposure to war events 
both before pregnancy and in their postpartum period. During the 2008 and 2012 wars, material losses 
and injuries to self or significant others were the most common traumatic events. Regarding the 2014 
war, mothers most often reported displacement and exposure to health and life-threatening 
environmental hazards.  
&RQFHUQLQJ WKHPRWKHUV¶PHQWDO KHDOWKGHSUHVVLYH V\PSWRPVZHUH IRXQG WREH HVSHFLDOO\
prevalent. In the prenatal period, over half of the mothers reported symptom levels that met the criteria 
for major depression, and 60.0% reported such symptoms in the postnatal period. About 15-16% of 
the mothers reported PTSD symptoms exceeding the diagnostic cut-off point both in the pre- and 
postnatal periods.  
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Table 2 
Maternal pre- and postnatal war experiences and mental health symptoms 
 
Participants  
 
% 
 
n 
Traumatic war experiences before 
pregnancy  
  
Exposure to war events 95.9 47 
Injury 75.5 37 
Material losses 73.5 36 
Human losses  64.6 31 
Traumatic war experiences in 
postpartum 
  
Exposure to war events  98.0 49 
Displacement 88.0 36 
Exposure to serious health threats 72.0 36 
Human losses  28.0 14 
Injury 24.0 12 
Prenatal Depression    
Clinical cut-off ш12 54,0 27 
Postnatal depression   
Clinical cut-off ш12 60,0 30 
Prenatal PTSD   
Clinical cut-off ш2.5 14,6 7 
Postnatal PTSD   
Clinical cut-off ш2.5 16,0 8 
Note. Total N of mothers ranged from 48 to 50 due to missing values. PTSD = Posttraumatic Stress Disorder Symptoms. 
 
 
7KH6WUXFWXUHDQG&RQWHQWRI0RWKHUV¶+LJK-Risk Representations 
Visual inspection of both the scree plot and eigenvalues suggested a two-factor solution for 
WKH$55ULVNIHDWXUHVLQPRWKHUV¶UHSUHVHQWDWLRQV,QWKHWZR-factor solution provided by EFA with 
oblique rotation, three items did not show satisfactory loadings to a single factor. Enmeshment and 
fearfulness did not load above Ȝ = .40 on either factor, whereas supportive presence loaded equally 
on both factors. As previous research suggests that fearfulness is a central representational risk 
feature, it was retained for further analysis as a single-item scale. Enmeshment and supportive 
presence were dropped from further analysis. 
A final EFA with the seven retained items further supported a two-factor solution. Hostile 
experience, hostile behavior, helplessness, and emotional distress loaded strongly (Ȝ = .62-.86) on 
the first facWRUQDPHG'\VUHJXODWLQJUHSUHVHQWDWLRQVUHIOHFWLQJWKHPRWKHU¶VLQDELOLW\WRUHJXODWHKHU
own emotions and her infant during interactions. Idealization, incoherence, and mutual enjoyment-
reversed loaded strongly (Ȝ = .58-.81) on the second factor, named Unavailable representations, 
reflecting a lack of maternal motivation and realism in interpreting and responding to infant signals. 
The final EFA model is presented in Figure 1. The model fit the data reasonably well (F (8) = 10.87. 
p = .21. RMSEA = .08, 90% CI [.00, .20]).  
Cross-loadings were statistically significant for helplessness, idealization, and incoherence, 
and highest for incoherence (Ȝ = .36 loading on Dysregulating representations). Because incoherence 
theoretically co-occurs with idealization (idealized narratives lack realism and are thus incoherent), 
it was retained as part of Unavailable representations despite the cross-loading. Based on these results, 
mean scores were calculated for Dysregulating representations and Unavailable representations. 
These aggregate scores had good D = .84) and satisfactory D = .69) reliability, respectively. 
 
 
 
Figure 1. Results of exploratory factor analysis for Assessment of Representational Risk. N = 50. 
Only significant loadings shown.  
 
Qualitative remarks on the content of representation dimensions. The qualitative analysis 
substantiated the argument that Dysregulating, Unavailable, and Fearful features were central and 
UHFXUUHQW ULVN IHDWXUHV LQ WKH PRWKHUV¶ UHSUHVHQWDWLRQV 7KH FRQWHQWV RI WKH '\VUHJXODWLQJ
representations typically incorporated moWKHUV¶GHVFULSWLRQVRIWKHPVHOYHVDVQHUYRXVRUXQDEOHWR
regulate their anxious or angry outbursts in the presence of their infants. The mothers repeatedly 
stated that their overburdening responsibilities of taking care of the house and the extended family, 
as well as the chronic shortage in basic supplies, were the cause of their distress. In addition to 
identifying their holistic caregiving role as a source of burden, the mothers gave very negative 
descriptions of their infants as purposefully difficult and tiring them. Alarmingly, the mothers also 
WDONHG DERXW QRW DWWHQGLQJ WR WKH LQIDQWV¶ QHHGV VODSSLQJ RU EHDWLQJ WKHLU LQIDQWV LQ UHVSRQVH WR
undesired behaviors, and severely dysregulated infant reactions (e.g., banging head on floor, pulling 
hair). 
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The lack of enjoyment in the Unavailable representations manifested as maternal expressions 
of not having the time or motivation to interact with their infants and of experiencing the infants as 
bothering them. Idealization and incoherence were evident when mothers spontaneously spoke about 
their distress or punitive behavior, but when asked specifically about negative emotional experiences 
VXFKDVIHHOLQJDQJU\RUJXLOW\DVDSDUHQWRUGLIILFXOWLHVLQUHODWLRQWRWKHFKLOGLH³GHVFULEHD
time when you DQG\RXUFKLOGUHDOO\GLGQ¶WµFOLFN¶´WKH\GHQLHGKDYLQJDQ\$QRWKHU incoherent 
DQVZHULQJ SDWWHUQ ZDV LUUHOHYDQW RU YHU\ FRQFUHWH DQVZHUV JLYHQ WR WKH 3',¶V SV\FKRORJLFDOO\-
RULHQWHG TXHVWLRQV )RU H[DPSOH PRWKHUV UHVSRQGHG WR WKH TXHVWLRQ ³KRZ KDV KDYLng the child 
FKDQJHG\RX"´ZLWKDQVZHUVVXFKDV³P\ZHLJKWKDVLQFUHDVHG´³QRWKLQJ´RU³WKHIDPLO\H[SHQVHV
LQFUHDVHG´)XUWKHUPRUHZKHQSUREHGDERXWWKHFKLOG¶VHPRWLRQDOH[SHULHQFHVXFKDV³ZKDWZRXOG
\RXGHVFULEHDVKLVKHU IDYRULWHWKLQJWRGR´³Well me about the times your child has most trouble 
ZLWK´WKHPRWKHUVRIWHQGHVFULEHGWKHLULQIDQW¶VEHKDYLRURUSK\VLFDOFKDUDFWHULVWLFV6XFKDQVZHUV
gave the impression that the mothers were not familiar or comfortable with reflecting upon their own 
or WKHLQIDQWV¶PHQWDOVWDWHV 
Regarding Fearfulness, a majority of the mothers described preoccupation with fear during 
the most recent war in Gaza in 2014. When the fearful states of mind were limited to descriptions of 
the past, they were not considered indicative of high-level Fearfulness that is characterized by 
unrealism and lack of connection to an objective source. Instead, expressions of Fearfulness that 
RULJLQDWHGIURPWKHZDUDQGVWLOOSUHRFFXSLHGWKHPRWKHUV¶PLQGVD\HDUODWHUUHFHLYHGDKLJh 
rating. Typically, the mothers expressed fearing that something bad would happen to their infant (e.g. 
constant worry that s/he would trip on stairs) or fear of losing them. Further, it was common for the 
mothers to describe a constant fear of a new war. This threat, in tandem with reports of extreme 
GLIILFXOWLHV LQ SURYLGLQJ WKHLU FKLOGUHQ ZLWK HYHU\GD\ QHFHVVLWLHV JDYH ULVH WR VRPH PRWKHUV¶
H[SUHVVLRQV WKDW WKH\ZLVKHGQRW WR KDYHDQ\ FKLOGUHQ7KLVZDVQRWGHHPHGDV ³DEGLFDWLRQ IURP
FDUHJLYLQJ´ WKDW Ueflects an extremely hostile or helpless stance towards parenting (George & 
 
Solomon, 2008a) but rather as an understandable response to the pain that the mothers bore for both 
WKHLURZQDQGWKHLUFKLOGUHQ¶VVDNHLQWKHLQWROHUDEOHVLWXDWLRQ 
Associations between Traumatic War Experiences, Mental Health and High-Risk 
Representations 
Bivariate correlations between background and demographic variables, traumatic war 
experiences (TWE) and mental health, the identified ARR dimensions, and interaction quality (EA) 
are presented in Table 3. Our hypothesis that high levels of TWE and mental health symptoms would 
be associated with the high-risk representations was partially confirmed, as prenatal depressive 
symptoms were positively associated with Dysregulating representations (r = .30, p = .03) and Fearful 
representations (r = .33, p = .02) and postnatal PTSD was positively associated with Fearful 
representations  (r = .29, p = .04). However, TWE were not significantly associated with any of the 
ARR dimensions. The results further showed that mothers with male infants had more Fearful 
representations (r = .38, p = .007), and that financial difficulties were positively correlated with the 
Unavailable representations (r = .29, p = .04).  
Prenatal depressive symptoms, postnatal PTSD symptoms, and infant gender were all 
included as predictors of Fearful representations in a multiple regression model, presented in Table 
4. In this model, infant male gender was a significant predictor (b = 0.72, 95% CI [0.20, 1.24], p = 
.008) and prenatal depressive symptoms a marginally significant predictor (b = 0.04, 95% CI [-0.006, 
0.09], p = .09). However, postnatal PTSD was not significantly associated with Fearful 
representations. The model explained a total of 26.8% of variance in Fearful representations (R2 = 
.27, 95% CI [.08, .49]). 
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Table 4.  
        
Prenatal depression, postnatal PTSD and infant gender predicting Fearful caregiving representations 
among Palestinian mothers. 
         
Predictor B SE t 
Intercept 0.62 0.49 1.27 
     
Child gender (male) 0.72 0.26 2.78** 
     
Prenatal depression 0.04 0.02 1.75+ 
     
Postnatal PTSD 0.02 0.02 1.29 
     
Note. N = 50. R2 = .27. PTSD = Posttraumatic Stress Disorder symptoms. Pooled estimates based on 20 multiple imputation 
sets. + p < .10; ** p < .01. 
 
Associations between Traumatic War Experiences, Mental Health, High-Risk Representations 
and Interaction Quality 
Our hypothesis that mental health symptoms and representational risk features, rather than 
TWE, are directly associated with low EA in mother±infant interaction received partial support, as 
KLJKOHYHORIPRWKHUV¶SRVWQDWDO376'ZDVDVVRFLDWHGZLWKDORZOHYHOof EA (r = -.41, p = .003). 
However, neither prenatal mental health symptoms, postnatal depressive symptoms, nor the high-risk 
representations were associated with EA. Results further showed that older mothers reported lower 
EA than younger mothers (r = -.33, p = .02). The hypothesis that high-risk representations would 
mediate the effects of TWE or mental health on EA was not supported, as the representations were 
not significantly associated with EA. Hence, we did not test for indirect effects on EA via the 
representations. 
:KHQLQFOXGHGMRLQWO\LQDPXOWLSOHUHJUHVVLRQPRGHOERWKWKHPRWKHU¶VDJHb = -0.42, 95% 
CI [-0.70, -0.13], p = .005) and postnatal PTSD symptoms (b = -0.34, 95% CI [-0.53, -0.14], p = .001) 
 

significantly predicted lower EA. This model explained a total of 29.8% of variance in EA (R2 = .30, 
95% CI [.10, .51]).  
 
Discussion 
 
This pilot study investigated the structure, content, and importance of high-risk caregiving 
representations in a previously understudied sample, that of war-exposed Palestinian mothers. The 
results are to be considered as preliminary and their generalization requires replication with larger 
and diverse samples. We identified three dimensions of high-risk caregiving representations: 
Dysregulating, Unavailable and Fearful. To an extent, these working models resemble Euro-
$PHULFDQ PRWKHUV¶ KLJK-risk representational features: flooded-constricted (George & Solomon, 
2008a), hostile-helpless (Lyons-Ruth & Block, 1996; Lyons-Ruth et al., 2005) and fearful (Main and 
+HVVH  +RZHYHU WKH PRWKHUV¶ UHSUHVHQWDWLRQDO ULVNV DOVR VKRZHG FRQWH[W-specificity that 
needs to be acknowledged.  
The mothers were interviewed with the Parent Development Interview (PDI; Slade et al., 
2004) which probes about caregiving representations in relation to a specific child. Despite this, they 
typically narrated broader working models of themselves as caregivers to many children and to the 
extended family.Earlier studies from the same data have shown that the mothers favor collectivistic 
family values, with an emphasis on relatedness over individualism and autonomy (Kuittinen et al., 
2+HQFH3DOHVWLQLDQPRWKHUV¶FDUHJLYLQJUHSUHVHQWDWLRQVPD\ IRFXV OHVVRQDVLQJOH LQIDQW¶V
psychological experiences and the dyadic relationship with him/her, and more on taking care of a 
large family, than those of Euro-American mothers. Intertwined with this socio-culturally constructed 
caregiving identity, the stressful and dangerous military conflict is a specific context for mothering 
in the Gaza Strip. Accordingly, we consider the relation between these contextual determinants of 
caregiving and the identified representational risks.  
 
The mothers reported chronic overburdening as a catalyst for their Dysregulating 
representations. In these the mothers described, first, expressing unmodulated emotional distress in 
the company of their infants, and second, extremely negative views of their infants and dysregulating 
EHKDYLRUVWRZDUGVWKHPVXFKDVOHDYLQJWKHLQIDQWV¶GLVWUHVVXQDWWHQGHGDQGXVLQJSK\VLFDOYLROHQFH
Thus, while reflecting a caregiving role that went beyond the infant and the dyadic relationship, the 
Dysregulating representations communicated severe risks to infant development.  
Focus on relatedness rather than individualism can partly help to explain the identified 
8QDYDLODEOH UHSUHVHQWDWLRQDO IHDWXUHV 7KH PRWKHUV¶ VWDWHPHQWV DERXW QRW KDYLQJ DQ\ QHJDWLYH
feelings toward or difficulties with their children, as well as their tangential or concrete accounts of 
WKHLURZQRUWKHLULQIDQWV¶H[SHULHQFHVPD\EHSURGXFWVRIDVRFLDOL]DWLRQSURFHVVLQZKLFKDIRFXV
on subjective experiences is discouraged (Dwairy, 2004; Keller et al., 2006). Although a 
psychological-mentalizing orientation characterizes parenting in peaceful and urban contexts, it is not 
typical, or even desired, among parents living under different contextual restraints, values, and 
GHPDQGV .HOOHU  7KH PRWKHUV¶ VSRQWDQHRXV UHSRUWV RI WKHLU GLVWUHVV ZKLFK VHHPLQJly 
contradicted the denial of difficult emotions, were, in fact, often descriptions of behavioral 
dysregulation (such as acting in a nervous or angry way). However, in addition to disregarding their 
LQIDQWV¶SV\FKRORJLFDOH[SHULHQFHVWKH8QDYDLODEOHUHSUHsentations were also characterized by a lack 
RIHQMR\PHQWZKLFKFRQYH\VWKHPRWKHUV¶ODFNRIPRWLYDWLRQWRLQWHUDFWZLWKWKHLULQIDQWV+HQFH
although the Unavailable representations likely reflect culturally salient working models, they are 
also suggestive of the war-H[SRVHGPRWKHUV¶QHJOHFWIXOVWDQFHWRZDUGVWKHLULQIDQWV¶UHJXODWRU\QHHGV 
,QDVVHVVLQJWKHPRWKHUV¶)HDUIXOQHVVaccounting for war context was pivotal. Only when a 
PRWKHU¶VIHDUVSUHRFFXSLHGKHUPLQGLQWKHSRVW-war interview setting were they deemed unrealistic 
RUXQFRQQHFWHGWRDVRXUFH+RZHYHUDVVHVVLQJWKH³UHDOLVP´RIWKHPRWKHUV¶IHDUVZDVFRPSOLFDWHG
by the context of ceaseless military conflict, where a new war was a constant possibility and the 
mothers were repeatedly reminded of their past exposure by hearing the roar of military airplanes. 
 
:KLOHWKHPRWKHUV¶)HDUIXOUHSUHVHQWDWLRQVDUHXQGHUVWDQGDEOHLQVXFKFLUFXPVWDQFHVWKH\KDYHVWLOO
been shown to lead to non-optimal caregiving, such as constant hypervigilance and overprotection 
(Kaitz et al., 2009).  
,Q VXP WKH TXDOLWDWLYH DQDO\VLV RI WKH 3DOHVWLQLDQ PRWKHUV¶ FDUHJLYLQJ UHSUHVHQWDWLRQV
suggests that caution is warranted in labelling cultural variations as incoherence or idealizing. More 
research among Middle-Eastern mothers is needed to differentiate culturally salient disregard of 
QHJDWLYHHPRWLRQV IURP³FRQVWULFWHG´UHSUHVHQWDWLRQV,QFRQWUDVW LGHQWLI\LQJIORRGHG IHDUIXODQG
hostile representational features was very unambiguous in this sample. Our results tentatively suggest 
that such representational features could serve as global risk indicators among mothers with diverse 
trauma histories. 
5HJDUGLQJDVVRFLDWLRQVEHWZHHQPRWKHUV¶ZDUH[SRVXUHPHQWDOKHDOWKDQGUHSUHVHQWDWLRQV
we found that the PRWKHUV¶UHSUHVHQWDWLRQVVKRZHGKLJK-risk features only when they developed pre- 
and postnatal mental health symptoms. The finding concurs with previous results showing that 
PRWKHUV¶ SRVWWUDXPDWLF SV\FKRSDWKRORJ\ UDWKHU WKDQ WKH WUDXPD LWVHOI LQWHUIHUHV with caregiving 
behavior (Feldman & Vengrober, 2011; Scheeringa & Zeanah, 2001). The current study confirmed 
that this effect is similar with regard to caregiving representations. 
Prenatal depressive symptoms were linked with both Dysregulating and Fearful 
representations. As found with other groups of mothers (Ahlqvist-Björkroth et al., 2016; Lindgren, 
2001), depression during pregnancy could have interfered with war-WUDXPDWL]HGPRWKHUV¶IRUPDWLRQ
of caregiving representations. We further found that postnatal PTSD symptoms were associated with 
Fearful representations. As earlier research has shown that infant attachment communications can 
WULJJHUPRWKHUV¶SRVWWUDXPDWLFV\PSWRPV$OPTYLVW	%UREHUJ6FKHFKWHU	:LOOKHLP
this result might suggest that hypervigilant arousal states characteristic of PTSD also generate Fearful 
UHSUHVHQWDWLRQV$QLPSRUWDQWILQGLQJZDVWKDWILQDQFLDOGLIILFXOWLHVZHUHDVVRFLDWHGZLWKWKHPRWKHUV¶
 
Unavailable representations. This strengthens the view that chronic stress stemming from living in a 
military conflict area is a central risk for adaptive caregiving.  
Unexpectedly, we found that caring for an infant boy predicted high levels of Fearful 
representations. The different socialization goals and roles that Middle-Eastern parents assign to boys 
DQGJLUOV0RJKDGDPRIIHUDWHQWDWLYHH[SODQDWLRQIRUWKLVILQGLQJ0RWKHUV¶JUHDWHUDOHUWQHVV
or worrying may result from boys being more highly valued than girls, as they take the role of family 
providers as adults ZKHUHDVJLUOVPRYH WR WKHLU KXVEDQGV¶ KRPHV)XUWKHUPRUH UHVHDUFKRQROGHU
children shows that war-traumatized boys develop externalizing symptoms more often than girls 
(Dmitry, 2011; Qouta, Punamäki, & El Sarraj, 2005). If infant boys similarly express high levels of 
distress after war exposure, it might specifically trigger maternal Fearfulness. More research is 
needed on whether war-exposed boys are more susceptible to a fearful caregiving pattern than girls, 
and on whether unique risk patterns can be identified for the war-traumatized mothers of girls. 
Contrary to expectations, we did not find the high-risk representations to be associated with 
quality of interactions between Palestinian mothers and their infants; nor did we find support for the 
mediatiQJUROHRIUHSUHVHQWDWLRQVEHWZHHQPRWKHUV¶WUDXPDWLFZDUH[SHULHQFHVRUSUH- and postnatal 
PDWHUQDOPHQWDO KHDOWK V\PSWRPV DQG LQWHUDFWLRQ TXDOLW\ ,QVWHDGPRWKHUV¶ SRVWQDWDO 376'ZDV
linked to reporting of fewer emotionally available interactions with their infants. This finding 
FRQFRUGV ZLWK HDUOLHU ILQGLQJV RI PRWKHUV¶ SRVWWUDXPDWLF VWUHVV V\PSWRPV LQWHUIHULQJ ZLWK WKHLU
caregiving (Almqvist & Broberg, 2001; Feldman & Vengrober, 2011; Schechter et al., 2006). 
Furthermore, older mothers reported lower emotional availability. As these women likely have more 
children and a heavier set of responsibilities in the home, they may have fewer resources for attending 
to the youngest child in the family. The older mothers have also the longest exposure to the military 
conflict, which in itself may desensitize the mothers to the needs of their infants (Lieberman & Van 
Horn, 2011).  
 
The lack of association between the representational risks and emotional availability is in 
contradiction with the dysregulation, unattendance, and fearful arousal found in the qualitative 
DQDO\VLVRIWKHPRWKHUV¶QDUUDWLYHV ,Q OLQHZLWKSUHYLRXVVWXGLHVYDQ(HHWDO WKHDXWKRUV
ZHVXJJHVWWKDWWUDXPDWL]HGPRWKHUV¶VHOI-reports may produce unreliable results. In fact, self-
reported interaction quality is a type of maternal representation of the relationship, and hence subject 
WRGLVWRUWLRQV7KH3DOHVWLQLDQPRWKHUV¶WHQGHQF\WRSURGXFHYLHZVRIWKHLURYHUDOOFDUHJLYLQJUDWKHU
than focus on the relationship with the specific child, may further limit the validity of their self-reports 
on dyadic interactions. 
It is also notable that the Emotional Availability questionnaire is premised on maternal 
sensitivity, which may not be the central feature for capturing risks among traumatized Middle-
Eastern dyads. Dysregulating, such as hostile-frightening and fearful-withdrawn caregiving 
behaviors, predicts attachment disorganization more strongly than lack of maternal sensitivity 
(Haltigan et al., 2017; van IJzendoorn, Schuengel, & Bakermans-Kranenburg, 1999). Moreover, 
proximity and concrete help, rather than emotional attunement, have been shown to support 
3DOHVWLQLDQFKLOGUHQ¶VRSWLPDOGHYHORSPHQW)HOGPDQ	0DVDOKD0RUHOOLHWDOFuture 
studies are needed to evaluate how risks in war-H[SRVHGPRWKHUV¶ UHSUHVHQWDWLRQVDUH OLQNHGZLWK
dysregulating interactions, as well as with culturally salient variations of parenting behaviors. 
Furthermore, as infants are also exposed to traumatic war events, research is needed that considers 
WKHHIIHFWVRILQIDQWV¶RZQSRVW-traumatic symptoms on relational dysregulation.  
Strengths and Limitations of the Study 
The strengths of this study include its prospective, longitudinal nature; its investigation of a 
very hard-to-reach, high-risk, and understudied group of mothers and infants; and its combination of 
quantitative and qualitative approaches to analyzing maternal representations. Furthermore, the 
exploratory nature of the study precluded pre-fixed assumptions about the high-risk structure of 
caregiving representations among the Palestinian mothers. However, the exploratory approach also 
 
poses limitations. Confirmatory analyses are needed to verify whether the identified structure of risk 
dimensions characterize maternal representations in other war-traumatized groups. In the current 
analysis, cross-loadings for some items, especially incoherence, were ignored; thus, the 
Dysregulating and Unavailable dimensions might provide an overly simplified view of risks.  
Due to the small sample size, our results should be considered as tentative. As the number 
of participants was close to the minimum required for EFA, reliability of the results may be limited. 
In other analyses, the limited sample size meant only medium-sized and larger effects could be 
detected. Thus, some links between pre- DQGSRVWQDWDOZDUWUDXPDPHQWDOKHDOWKV\PSWRPVPRWKHUV¶
high-risk representations, and mother-infant interaction may not have been detected.  
Further limitations of this study concern measures. First, although the EPDS, PDI, and EA 
measures were translated and back-translated, they were not recalibrated during the translation 
process. Second, mother±infant interaction was assessed via a self-report measure with a focus on 
maternal sensitivity, which may have resulted in certain risks in caregiving representations and 
behavior remaining undetected. To address this limitation, it would be advisable to use objective, 
video-recorded assessments of mother±infant interaction, as well as tools capturing dysregulating 
caregiving behavior (such as the AMBIANCE; Bronfman et al., 1999)  in future studies of war-
exposed dyads. 
The focus of this study was limited to exploring the mother±infant relationship. However, 
Palestinian children commonly have several caregivers, including older siblings, the father, and 
extended family members. Thus, research is needed that considers the more complex risk and 
protective factors that wider family relationships pose on infants developing in war contexts (but see 
Feldman & Masalha, 2010). In addition, future research should investigate the resilience factors that 
are protective of, and not only risks to, caregiving representations in war conditions.  
 
Clinical Implications  
The current study shows that the chronic burdening that stems from living in a war context 
LPSRVHV ULVNV RQ 3DOHVWLQLDQ PRWKHUV¶ FDUHJLYLQJ UHSUHVHQWDWLRQV &RXSOHG ZLWK KLJK OHYHOV RI
depression originating in the prenatal period and continuing into postpartum in tandem with PTSD 
V\PSWRPVWKLVOLNHO\VLJQLILFDQWO\FRPSURPLVHVWKHPRWKHUV¶DELOLW\WRFDUHIRUWKHLULQIDQWV:KLOH
finding a political solution to the Palestine-Israel conflict would certainly benefit the families most, 
in the meanwhile it is necessary to allevLDWHWKHPRWKHUV¶EXUGHQE\DOOSRVVLEOHPHDQV7KLVLQFOXGHV
family-centered mental health services, peer support, practical help, and family planning. Early 
recognition of very negative, emotionally overwhelmed, or fearful maternal representations during 
pregnancy may help in identifying mothers whose caregiving is at the highest risk. Prenatal 
LQWHUYHQWLRQVZRXOGKHOSWKHVHPRWKHUV¶SUHSDUDWLRQIRUFDUHJLYLQJDQGSURWHFWWKHLULQIDQWVIURPWKH
harmful effects of maternal prenatal stress.  
Although the Palestinian mothers were perhaps unaccustomed to thinking about the dyadic 
relationship with their infant as separate from their holistic caregiving role, probing about caregiving 
WRWKHVSHFLILFFKLOGUHYHDOHGYDULRXVULVNVIRUWKHLQIDQWV¶GHYHORSPHQW,Qterventions that help war-
H[SRVHGPRWKHUVLQWHUSUHWWKHLULQIDQWV¶DWWDFKPHQWQHHGVLQDOHVVPDOHYROHQWZD\DQGWKDWSURYLGH
information on the harmful effects of dysregulating interactions, could perhaps protect the war-
H[SRVHG FKLOGUHQ¶V GHYHORSPHQW DQG UHVWRUH WKHPRWKHUV¶ VHQVH RI WKHPVHOYHV DV µJRRG-HQRXJK¶
PRWKHUV0RWKHUV¶UHSUHVHQWDWLRQVDVFDUHJLYHUVWRH[WHQGHGIDPLOLHVVKRXOGEHUHVSHFWIXOO\WDNHQDV
starting points for such interventions.  
The pervasive high-stress environment in which war-exposed families live is likely to create 
wider dysfunctionality in relationships between members of the household (Wadsworth, 2010). 
Home-based interventions that LQFOXGHDOOZLOOLQJIDPLO\PHPEHUVFRXOGSURWHFW3DOHVWLQLDQLQIDQWV¶
development by strengthening relationships with their numerous caregivers.  
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